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ABSTRACT: This study was done to investigate the effect of different levels of zinc and mannitol on 
germination indices and biochemical activity of pea as factorial design with three replications in plant 
physiology laboratory of Islamic Azad University of Saveh in 2013. Factors were applied on fallowing: the 
first factor consisted of four levels of mannitol (as a control), 4%, 6% and 8% and the second factor was 
zinc at levels of 0, 25, 50 and 75 micro mole. Characteristics studied in this research includes activity 
level of the alpha-amylase enzyme, peroxides and seed protein. The results showed that the increase of 
zinc concentration in the germination stage increases the activity of peroxides enzyme. Increase of 
mannitol concentration in the seed preparation stage reduced alfa amylase enzymes. 
 
Keywords: Mannitol, Seed priming, Zinc, Pea 
 

INTRODUCTION 
 

 Grains are very important in human nutrition agriculture due to the high protein (twice the cereal) and the ability 
of biological nitrogen fixation .Peas are one of the most important ones which is on second place compared to 
ordinary beans regarding the acreage assigned to their production which is 10 million H in the world. (Kushad 
2006). In our country peas are important from the point of acreage and production but their performance is 
relatively low. Low potential yield of chickpeas may be due to the limited use of agricultural inputs and the lack of 
suitable methods to be adopted. (Larcher, 2003). The soil and water salinity have a negative impact on the growth 
and yield of chickpea, so that the yield of chickpeas in saline soils is low. (Behboodian and colleagues, 
2013).Experiments show that protein concentration in priming stage increases and it remains at the same level 
even after the seeds dry. In priming of tomato seeds with Mannitol 5% there was an increase of 140 % in the 
content of liquid proteins (Al Hakimi,1995). Asada reported that the priming effect may be due to the increase in 
free amino acids to the amino acids of the protein reserves. Past studies have shown that protein synthesis 
improved during priming and germination by priming (lettuce, tomatoes, peppers, leeks, wheat and corn). 
Quantities of peroxides and catalyses enzymes during germination priming and non- priming is different. In the 
process of priming protein concentration increases and the amount remain high after seeds dry (Baghizadeh and 
Hajmohammadrezaei, 2011). In the increase of the of nucleic acids content,   increase of RNA is more than DNA. It 
doesn’t cause a significant increase in the content DNA while priming, however, the germination rate and the rate 
of DNA synthesis in primed seeds is higher. Synthesis of RNA and DNA has increased with priming the seeds 
(lettuce, tomatoes, leeks, wheat and corn) which was higher for RNA (Becana, 1998). Inexpensive and low-risk 
method of soaking the seeds before planting improved seedling emergence and power of the performance of 
different crops such as grains (Harris, 1999; Musa, 2001). Researchers (Rashid, 2004) announced the 
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strengthening of seed pods per plant increased. In a research (2002) Kumar et al mentioned priming factor is the 
reason of increase in the number of branches and leaves of peas. In their research the increase of activity level of 
acid enzyme in the distal main stem in mentioned to be the reason for increased number of branches. Many 
studies were performed on physiological and biochemical effects of different seed priming on different seeds 
including alfalfa, cowpea, pea and lentil and the positive effects of  the rate of nitrogen fixation in root nodules of 
pea has been proven. In a study (2006) Kumar et al reported increasing biomass, hydro and priming nodules in 
peas. 
 

MATERIALS AND METHODS 
 

 The seeds used in this study were chickpea seeds (Cicer ariegtinum). Seed were taken  from Plant Breeding 
and Seed Research of  Karaj city in the spring of 2013. Sawn culture experiments were performed at the Islamic 
Azad University in plant physiology laboratory. In order to prepare the seed, they were placed in mannitol with 
certain concentration for 24 hours in the dark environment at 25 ° C. After this time all the seeds washed with 
distilled water and sterilized filter paper was placed in each Petri dish. Then 25 seeds were sterilized and placed on 
a filter paper and covered with another filter paper. The door closed and sawn dishes were passed to  25 ° C and 
under the ruling conditions. In this experiment, the light intensity were considered 10000 lux, photoperiod: 16 hours 
light and 8 hours of darkness (Asada, 1999). 
 
Protein Extraction for Measurement of Enzyme Activity 
 One gram of sample (seed) in a porcelain mortar with 5 ml of HCl 5 mM Tris buffer with pH 5.7 in 30 minutes in 
the ice bath was completely pulverized and homogenized material obtained was transferred to a centrifuge tube 
and then 10 min static, 20 min at 13,000 rpm at 4 ° C using Santryqyvzh, centrifuged samples was performed. After 
the centrifuge tube gently out of the machine. Samples were passed through several layers of fabric and a few 
small vials were distributed. Assar resulting protein was used to investigate the peroxides activity. (Basaga, 1989) 
 
Alpha-amylase Activity Assay 
 Starch-dissolving enzyme acts on glycogen and related polysaccharides cause the break-amylase substrate 
and α-1, 4 bonds are randomly hydrolyzed. The ability of the enzyme to the saturation points α - 1 and 6 as well. 
Reduce the viscosity of the substrate is fast, but slow sugars are produced. 
 
Experiment Principles 
 Sugars, α-amylase activity decreased by the reaction of salicylic acid and nitrogen dioxide are produced β 
amylase and they have a brown solution, nitro-amino salicylic acid is converted. 
 
Raw materials 
- Sodium acetate buffer, 1.0, M (7.4 pH)  
- 1% starch solution.  
-A fresh solution by solving g starch in 100 ml of acetate buffer was prepared.  
- Salicylic acid, nitrogen dioxide detector  
- Solution Rochelle salt (potassium sodium tartrate)  
- Maltose solution:  
50 g of maltose was dissolved in 50 ml distilled water in a standard container, and it was kept in a refrigerator.  
- Extract amylase  
1 Mg of a soluble starch and one ml of diluted enzyme were poured into a test tube. Then it was placed at 27 ° C 
for 15 minutes. Add 2 ml of salicylic acid with nitrogen dioxide reagent test was stopped. Then the solution was 
heated for 5 minutes in boiling water. When all the tubes were heated, one ml of Sodium potassium Tartrate was 
added. Then they were cooled under running water. Volume by adding 6 ml of water was brought to 10 ml. The 
absorbance was read at a wavelength of 560 nm. The zero point was done in response to the control tubes. A 
standard curve was prepared with a value of 0 to 100 g maltose (Eradatmand Asli & Ghandian Zanjan, 1389). 
 
Calculation method 
 A single alpha or beta-amylase as mg of maltose produced during 5 min exposure temperature with starch was 
expressed in a percentage (Eradatmand Asli & Ghandian Zanjan, 2011). 
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Estimation of protein concentration by Bradford method 
 Quantity of protein in solution can be measured differently. The method described by Bradford found in a 
different context. The protein binding capacity of a dye is a simple, rapid and inexpensive method. (Eradatmand 
Asli & Ghandian Zanjan, 2011). 
 
Experiment Principles 
 This test is based on the ability of proteins based on Zdnbh link Crema color is light blue 250 G base and a 
compound Naz extinction coefficient of free dye that makes up much higher (Eradatmand Asli & Ghandian Zanjan, 
2011). 
 
Raw Materials 
 Concentration of 100 mg light blue color 250 G in 50 ml of 95% ethanol solution. Then 100 ml of pure sulfuric 
acid added and then 200 ml of distilled water was added. All solutions in amber bottles were thrown and refrigerate. 
 
Method 
 A sample of the protein concentrate was prepared in test tubes. The test samples (some solution) was 
prepared in 100 micro liters of PBS. Then each tube was added 5 ml of diluted paint binder. Then mix them well 
together, and the color was allowed to develop a solution for at least 5 min. The degree of absorption at 595 nm 
was observed. Finally, a standard curve was plotted against the concentration of the adsorbed protein was used as 
the standard (Eradatmand Asli & Ghandian Zanjan, 2011). 
 

RESULTS AND DISCUSSION 
 

 The results of data analysis (Table 1) show that the effect of mannitol and of zinc on the enzyme alpha-
amylase levels was significant at 1% level. The interaction between the two factors with zinc sulfate in 5% Mannitol 
on serum amylase activity was significant. Comparison of mannitol treatment means for seed peas Figure 1 shows 
the highest activity of alpha Myla 5.15 (nmol g min) at 8% and the lowest rate of mannitol alpha-amylase activity in 
the 3.7 (nmol g min), the use of mannitol is zero percent. 
 

Table 1. Analysis on the effect of Mannitol on experimental parameters 
 Continent nietorP Peroxidase Alpha-amylase df Sources of variation 

207.16** 0.200** 1.469** 3 
Simple effect of Mannitol 
 

2.3248** 0.035** 0.280** 3 
Simple effect of zinc 
 

2.3048 ns 0.037 * 0.030* 9 
Interactive effects of Mannitol and zinc 
 

0.7280 0.010 0.022 30 
Error 
 

10.20 14.76 13.26  CV  %  

* and **, respectively, a significant effect on the level of one percent and five percent, ns: no significant effect 

 

 
Figure 1. The interaction between different levels of Mannitol and zinc application on the activity of the enzyme alpha-amylase 
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Peroxides Activity 
 Peroxides analysis of chickpea (Table 1) showed that the simple effect of mannitol and zinc were significant at 
the 1% while their interactions were statistically significant at 5% level. Comparison of mean levels of mannitol in 
chickpea (Figure 2) shows that the lower peroxides activity 28.0 OD.g-1.FW.min-1 related the third and highest 
level of mannitol in the peroxides of 35.0 OD.g-1.FW.min-1 associated with the absence of mannitol. Zinc 
increases the peroxides enzyme activity which is probably due to the increase of H2 O2 in cells and since the 
peroxides is a good absorbent of hydrogen peroxide it turns to water and O2. Seeds treated with distilled water 
(hydro-priming) cause the increase of kind of catalyses not only during the priming, but this increase continued until 
the root exit (Foyer and Harbinson, 1994) 
 

 
Figure 2.The interaction between different levels of Mannitol and zinc application on peroxides activity 

 
Protein Percentage 
 Results show that the simple effect of Mannitol and Zinc was significant on Protein at 1% while the Interactive 
effects of Mannitol and zinc on Protein was not so meaningful. The comparison (Figure 3) shows that the highest 
percent of protein which is 26% related to Mannitol at 6% level and the least percentage of Protein 20% is related 
to mannitol at zero percent. Similar results Baghizadeh and Hajmohammadrezaei (2011) showed that soaking 
seeds in mannitol and salicylic acid solution caused a significant increase in the concentrations of phosphorus and 
protein in different stages of seed germination and seed protein concentration in the harvest. (Baghizadeh and 
Hajmohammadrezaei, 2011) 
 

 
Figure 3. The interaction between different levels of Mannitol and zinc application on seed germination of peas 

 
REFERENCES 

 
Asada K. 1999. The water -water cycle in chloroplast scavenging of active oxygens and dissipation of excess photons. Ann. Rev. of plant 

physiol. And plant mol. BioI. 50: 601  - 639.  
Barkosky RP and Einhellig FA. 2003. Allelopathic interference of plant -water relationships by parahydroxy benzoic acid. Bot. Bull. Acad. Sin. 

44: 53 -58.  
Blum wald E. 2000. Zinc transport and salt tolerance in plants. Current opininon in cell Biology 12: 431-434.  
Bones W and Rossiter JT. 1996. The myrosinase-glucosinolate system,its organization and biochemistry.physiologia plantarum. 97:194-208  

0

0.1

0.2

0.3

0.4 c b a a 
def ef de e 

fghi f 
i 

g h 
fg fgi d 

Peroxidase enzyme activity 

 

(O
D

.g
-1

.F
W

.m
) 

 

0.00%

10.00%

20.00%

30.00%

d de def f 
cdef cde 

c 

e 

bcdef 
a 

bcde 

cd 

bcd b bc 

c 

Protein Percentage 

p
ro

te
in

 P
er

ce
n

ta
ge

 



Intl J Farm & Alli Sci. Vol., 3 (3): 294-298, 2014 

 

298 
 
 

Bones AM. 1990. Distribution of B -thioglucosinolate activity in plants. Cell and tissue exltures and regenerated plants of Brassica napus L., 
EXP. Bot.41:737-744.  

Bones AM and Inversen T.1985. Myrosin cells and myrosinase. Isr. J. Bot, 34: 351-375. Nutrition. 29: 1903-1917.  
Boydston RA and Hang A. 1995. Rapeseed (Brassica napus) Green manure Grop suppresses weeds in potato (Solamum tuberosum). Weed 

technology. 9: 669 -675.  
Baghizadeh A and Hajmohammadrezaei M . 2011. Effect of Drought stress and its interaction with soluble sugar and Salicylic acid on Okra ( 

Hibisicus Esculentus .L ) germination and seedling growth , Journal of Stress & Biochemistry , Vol 1 , pp 55 – 65 . 
Basaga HS. 1989. Biochemical aspects of free radicals . Biochem . Cell Biol . 68 : 989 – 998 . 
Beak  KH and  Skinner DZ . 2003. Alteration of Antioxidant Enzyme gene expression during cold acclimation of near-isogenic Wheat lines . 

Plant Sci , 165 : 1221 – 1227 . 
Becana  M and Moran JFand Iturbe – Ormaetxe I . 1998 . Iron dependent oxygen free radical generation in plants subjected to environmental 

stree : toxicity and antioxidant protection . Plant and Soil 201 : 137 – 147 . 
Blokhina OE and Virolainen and Fagerstedt KV . 2003. Antioxidant , Oxidative damage and oxygen deprivation stress : areview . Ann . Bot . 91 : 

179 – 194 . 
Blum A . 2005. Use of PEG induced the control plant water deficit in experimental hydroponics culture . www . plantstress.com/ PEC . htm . 
Botella MA, Quesada MA and Kanonoveiez AK. 1994. Characterization and in sit Localizition of salt in used tomato Peroxidase mRNA . Plant 

Mol . Biol, 25 : (105-1140) 
Breusegem  FV , Varnova E, Dat JF and Inze D . 2001. The role of active oxygen species in plant signal transduction . Plant Sci . 161 : 405 – 

474 . 
Burguieres  E , Mccue P, Inkwon Y and  Shetty K . 2006 . Effect of Vitamin c and Folic acid  and Phenolic – linked Antioxidant activity , Science 

Direct . Bioresource Technology , Volume 8 , Issue 7 , Pages 1393 – 1404 . 
Cervantes-Martinez  JE . 2001 . Safflower production and research in Mexico : Status and prospects , In proceedings of the 5th international 

Safflower Conference . Williston , ND , and Sidney , MT , July 23-27 , 1001 . Bergman . J .W . and H . H Mundel , Eds , p 282 . 
Chiristianse MN. 1982 . World environmental limitiations to feed and fiber caltarer , pp . 1 .11 . In . Chiristansen . M . N . and C . F . Lewis (Eds) 

. Breeding plant for less favorable environment . Jhon Wiley & Snos , New York . 
 
 
 
 


