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Abstract 

Acetyl coenzyme A is an important molecule in metabolism playing role in many biochemical 
reactions.  Its main function is to convey the carbon atoms within the acetyl group to the citric acid cycle 
(Krebs cycle) to be oxidized for energy production. In order to find out if this chemical compound could 
affect physiological and morphological characteristics of rosemary plant, the present study was carried out 
in a factorial design including two factors (acetyl-co A and the time of treatment application) based on the 
completely randomized block design. Acetyl-coA was used in 6 different concentrations (0, 25, 50, 100, 200, 
and 400 mM) which were applied to plants 1, 2, and 3 times witha seven - day interval. The application of 
acetyl-coA 200 mM, had significantly improved the factors such as dry weight of leaves, chlorophyll a, and 
the activity of antioxidant enzymes catalase and glutathione peroxidase. 
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Introduction 

Acetyl-CoA is an intermediate common to 
a variety of metabolic processes that are 
distributed across at least five different 
subcellular compartments. In plastids, acetyl-CoA 
is the precursor for de novo fatty acid 
biosynthesis (Nikolau et al., 2003) and for the 
biosynthesis of glucosinylates (Falk et al., 2004). 
Mitochondrial acetyl-CoA is incorporated into the 
TCA cycle and is used for the generation of ATP 
and the synthesis of amino acid carbon skeletons. 

In microbodies, acetyl-CoA is generated during 
fatty acid b-oxidation. In the nucleus, acetyl-CoA 
is the substrate for the acetylation of proteins, 
such as histones and transcription factors, and 
regulates their function in maintaining or altering 
chromosome structure and/or gene transcription 
(Choi et al.,2003; Sun et al., 2003). In the cytosol, 
acetyl-CoA is required for the biosynthesis of a 
plethora of phytochemicals, many of which are 
important for plant growth, development, and 
responses to environmental cues (Schmid et al., 
1990; Clouse, 2002; Souter et al., 2002). 
Furthermore, acetyl CoA is a vital primary 
metabolite involved in different aspects of 

 



 978 Iranian Journal of Plant Physiology, Vol (4), No (2) 

 

metabolism like respiration and lipid metabolism. 
Three molecules of acetyl CoA is required for 
producing of mevalonate which is converted into 
isopentenyl pyrophosphate, precursor of variety 
of isopernoids and terpen derived compounds 
(Habibi et al., 2011). Thus acetyl CoA is implicated 
in metabolism of terpenoids and terpen-derived 
substances. 

Rosemary is a valuable and important 
medicine plant. Plant material from rosemary 
(Rosmarinus officinalis L.) is of commercial 
interest for its essential oil content and its 
antioxidant compounds. During the past decade, 
antioxidant compounds from rosemary have 
received increasing interest for their use instead 
of synthetic antioxidant in food industry. Since, 
acetyl-coA as a chemical compound has not ever 
been reported to be applied on rosemary plant, 
this research was carried out to find out if it has 
any effect on this medicine plant.  
 

Material and Methods  

Plant and media preparation 

Rosemary plants, Rosmarinus officinalis 
L., were obtained from commercial growers. 
Firstly, the plants were planted pots filled with 
30% coco peat and 70% perlite and then placed in 
a greenhouse. This experiment was arranged in a 
factorial design based on randomized block 
design with 2 factors and 3 replications. Foliar 
spraying of acetyl-coA was applied as the first 
factor in 6 different concentrations (0, 25, 50,100, 
200, and 400 mM) at 4 occasions (the second 
factor) when acetyl-coA was sprayed on plants 0, 
1, 2 and 3 times with 7 days intervals. 

 

Determination of physiological and 
morphological factors 
 

The leaf dry weight was measured by a 
digital scale. 

 

Determination of chlorophyll a 

0.2 g leaf was gently mixed in 80% 
acetone for 2 minutes and then was centrifuged 
at 2500 round/ minute. and supernatant was 
extracted. The absorbance of each tube at A647 
and A663 was read and recorded in the 
spectrophotometer (Porra et al., 1999). The 
amount of chlorophyll a was calculated by the 
following formulas: 

 
Chl.a (mg/L) = (12.25A663)-(2.79A647)  
 

Antioxidant enzymes 

Catalase (CAT, EC 1.11.1.6) activity was 
assayed by monitoring the decomposition of H2O2 

(e = 39.4 mM cm-1) at 240 nm for 1 min (Abey 
1984). Glutathione peroxidase (GPX, EC 1.11.17) 
activity was measured by monitoring the increase 
in absorbance due to tetraguaiacol formation (e = 
26.6 mM cm-1) at 470 nm (Tatiana et al. 1999).  
 

Statistical Analyses 

Data were analyzed using SPSS version 11 
for windows (SPSS 2001). Analysis of variance 
(ANOVA) was used to test significance of the 
treatments on different growth parameters of 
the test species. 

Table 1 
Analysis of variance of the effect of foliar spraying time and acetyl-coA concentration on the studied characteristics of rosemary 
 

Source of Deviation df 
 

Leaf Dry Weight 
(mg per shrub) 

 

Chlorophyll a 
(mg/g.fw) 

 

CAT 
(units/g.fw) 

GPX(units/g.fw) 
 

Block 3 0.21 0.50 3.14 1.97 
Times of foliar spraying 2 0.27 ns 2.89* 24.38** 0.25 ns 

Acetyl-coA concentration 5 3.10** 9.34** 30.45** 7.03** 
Acetyl-coA concentration × time of foliar 

spraying 10 0.43 ns 
1.64* 7.18** 1.55 ns 

Error 
 

38 0.30 0.78 0.94 0.97 

Coefficient of variation - 10.86 9.20 8.90 16.01 

ns, × and ×× are no significant and significant effect at level of 5 percent and 1 percent, respectively. 
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Results 

Leaf dry weight 

Leaf dry weight was not significantly 
affected by increasing the number of spraying 
times. However, application of acetyl-CoA 
significantly increased the leaves dry weight and 
the highest leaf dry weight (5.78 g) was obtained 
by acetyl-CoA at 200 mM concentration 
compared to the control which had the lowest 
(4.50 g) leaves dry weight (Table 1). 

 

Leaf chlorophyll a content 

Leaf chlorophyll a content was influenced 
by increasing the number of sprayings times, so 
that the maximum content (10.63 mg/g.fw) was 
observed after three times spraying (Table2).  The 
application of acetyl-CoA was significantly 
effective in the content of leaf chlorophyll a, by 
which the maximum content was obtained in the 
concentration of 200 mM (Table 3). Furthermore, 
it was noticed that the maximum chlorophyll a 
content was obtained by the concentration of 
200 mM after three times sprayings (Table 2). 

 

Catalase content 

By increasing the number of spraying 
times, the amount of CAT was significantly 
increased so that, the highest level (12.40 g/fw) 
was recorded after three times application 
(Table2). Application of acetyl-CoA caused a 
significant increase in CAT as the highest amount 
(13.63 g/fw) was observed at 200 mM compared 
to the control (8.83 g/fw) which had the lowest 
CAT content (Table 3). As the amount of CAT 
increased with spraying times, the application of 
acetyl-CoA increased CAT level so that the highest 
amount (15.88 g/fw) was recorded at 100 mM 
concentration after three times spraying (Table 
4). 

 

Glutathione peroxidase (GPX) content 

The amount of GPX was not significantly 
affected by increasing the numbers of spraying 
time, but it was found that the acetyl-CoA 
application could significantly influence the GPX 
content so the maximumGPX content (7.92 g/fw) 
was achieved by 200 mM compared to the other 
concentrations (Table3). 

 

Table 2 
 Comparison of means for the effect of foliar spraying occasion on studied characteristics of rosemary 
 

Times of foliar 
spraying 

Leaf Dry Weight 
(mg per shrub) 

Chlorophyll a (mg/g.fw) 
 

CAT (units/g.fw) 
 

GPX(units/g.fw) 
 

1 time 5.02    a 10.05    b 10.19    c 6.67    a 
2times 5.19    a 10.40    ab 11.79    b 6.88    a 
3times 5.20    a 10.63    a 12.40    a 7.20    a 

ns, × and ×× are no significant and significant effect at level of 5 percent and 1 percent, respectively. 

 

Table 3 
Comparison of means for the effect of acetyl-coA concentrations on the studied characteristics of rosemary 
 

Acetyl-coA Concentration 
 

Leaf Dry Weight 
(mg per shrub)) 

Chlorophyll a (mg/g.fw) 
 

CAT (units/g.fw) 
 

GPX (units/g.fw) 
 

0 4.50 e 9.18 c 8.83 d 5.78 b 
25 4.65 de 9.43 c 10.32 c 6.02 b 
50 5.30 bc 10.56 b 12.16 b 7.26 a 

100 5.57 ab 10.73 b 13.07 a 7.53 a 
200 5.78 a 11.68 a 13.63 a 7.92 a 
400 5.02 cd 10.59 b 10.91 c 7.00 a 

ns, × and ×× are no significant and significant effect at level of 5 percent and 1 percent, respectively 
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Discussion 

Application of acetyl-coA had enhancing 
effects on some morphological factors such as 
leaves dry weight. This compound also 
significantly enhanced catalase, GPX, and 
chlorophyll a. The highest amounts of these 
compounds were achieved at400, 200,200, 400, 
and 200 mM concentrations, respectively. Acetyl 
CoA takes part in different aspects of metabolism 
including carbohydrates, lipids and terpenoids. 
Therefore, it seems that physiological changes 
induced by the application of acetyl CoA resulted 

from increased terpenoids especially GA. In 
addition, acetyl CoA application, as a component 
of Krebs cycle, could change the status of ATP 
and reduce coenzymes in cells. GA-stimulated 
antioxidant enzymes result in decreased 
accumulation of active oxygen species and 
declined lipid peroxidation (Qing Zhu et al.,2011). 
Gibberellins could form sink via induction of 
especial physiological processes (Iqbal et al., 
2011). Additionally, acetyl-CoA, provides 
organisms with the chemical flexibility to 
biosynthesize a plethora of natural products that 
constitute much of the structural and functional 

diversity in nature. This is particularly exemplified 
in the plant kingdom where acetyl-CoA 
metabolism via carboxylation, condensation, or 
acetylation reactions is used for the production of 
many different classes of metabolites. By 
distributing this metabolism among separate 
cellular and sub-cellular compartments, plants 
have the potential of simplifying the regulatory 
processes that control this complex network 
(Millerd and Bonner, 1954).  
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