
8تا1صفحه )، 1389بهار (/1پیش شماره ، داروهاي گیاهی

مقدمه-۱
Zingiberي officinale Roscoe.   متعلـق بـه

باشد. مي)Zingiberaceae(لي

Inula helenium L.(Asteraceae)  تحـت
بـه 

۱۳۷۴
ها

.)۱۳۸۱، قاسمي؛ ۱۳۷۰(
،۱۳۸۱;

Bone, 1990; Hill,  1952(أ

وش ـمـي 
)Choukr-Allah, 1996;Dasgan et al., 2002(  .

باشد.

)Khadri et al.,  2007
 .

ها هم
O2

.-H2O2

OH-توليد مي (
Hernandezشـوند( ها et al., 1993 .(

journal homepage: www.jhd.iaushk.ac.ir

)Zingiber officinale Roscoe.(

۱،۲

)Iddehghani88@gmail.com(،ي-۱
۲-

شناسه مقاله                                         

۲۳/۰۸/۱۳۸۸:هافت مقال
۱۹/۱۰/۱۳۸۸يخ پذي

ي
يييگيز

Zingiber officinale Roscoe.
مي(Zingiberaceae)لي

گونه

. ييي

۶، ۴(شـاهد)،  ۴۲
۱۴متر منس بريي۸

NaCla ،ba/b

۴dsm-1

(Phenylalanine) Ammonia LyasePALTAL (Tyrosine Ammonia Lyase) نسبت به
۶۸dsm-1 .ها شد

۲با توجه به نتايج تحقيق به نظر مي:ي
۴dsm-1

-
خانه

:ي








Archive of SID

www.SID.ir

http://www.jhd.iaushk.ac.ir/
www.SID.ir


Dehghani & Mostajeran, Journal of Herbal Drugs, 1: 1-8, 2010

)Acar et al., 2001;Alscher et al., 2002; Borsani et al., 2003
Hasegawa et al., 2000; Cacmak et al., 1993

Scandalios,1993.(
،ه

H2O2

SOD; EC 1.15.1.1مــي (O2
.-H2O2 (

تبديل مـي 
)APOX;EC 1.11.1.11

EC 1.8.5.1
)EC 1.6.4.2)Asada & Takahashi,

1987;Salin, 1991 .(H2O2)EC1.11.1.6 جمـع (
Dhindsa(مي et al., 1981.(

-APOX-GRباشد. ) كمتر مي

 ،TALPAL
مي

)Nemat Alla & Younis, 1995 .(
PALTAL

t-cinnamic acidp-
coumaric acid

لكسين
Redman, 1999
Hoagland & Duke, 1981  .(

باشد؛ هم

ثير تـنش 

PALTAL

باشد.
ها-۲
۲-۱-(

۱/۰كش بنوميل 
۱۴-۲۱

C۲ْ±۲۵۵±۶۰  هـا

)% به محـيط  ۱/۰كش بنوميل 
۵/۶

Cْ۲±۲۵۵±۶۰۱۲۰۰-
۱۴۰۰۱۶/۸۳۰

۱.(

۱-

۲-۲-

، ۴، (شاهد)EC۲سديم با 
۶۸dsm-1،

۳۳۰
؛

۷۴dsm-1

۷۴ ،۶۸dsm-1

جمع-۲-۳
۱۴هانمونه

۰۵/۰
۷۲Cْ۷۰

تجزيه-۲-۴
-

Tejera et al., 2007   بـا كمـي (
.

-PALTAL
-

)Beaudoin-Egan & Thorpe, 1985.

Archive of SID

www.SID.ir

www.SID.ir


8تا1صفحه )، 1389بهار (/1پیش شماره ، داروهاي گیاهی

۲-۵-
a ،b

)Arnon, 1949بر حسب ميلي (
۳-
۳-۱-

a ،b
۶۸dsm-1  نسبت به شـاهد

ab   سبب كـاهش نسـبت
a/b،
۴dsm-1 ۶بهdsm-1a/b۹/۸۸ %

۶۸dsm-1  ترتيـب  بـه
۱/۹۰۹۰سبب كاهش 

,Reddy & Vora)( سـايرين يافته
1986; Netondo et al., 2004 هـا  مطابقت

CO2مي

۲
يابد.

0
1
1
2
2
3
3
4

0 2 4 6 8 1 0
EC ds m ( / )

ر) 
ن ت

وز
رم 

ر گ
م د

گر
رو

ک ی
م

ل ( 
وفی

کلر

ل  ک a b a /b ت  سب ن

-۲شــكل 

أ
به،باشد

a ،bسبب كاهش معني

Al-Sobhiي et al., 2006
هم

Al-Sobhiيصبح et al., 2006
گيـر 

ab

;سـايرين(  Ahmed et al., 1978Hajar et al. 1993( اشـد بمـي مطـابق .
ab

a/bكاهش مي
)Hajar et al., 1993 كـل

،
& Ashrafغشـا 

Bhatti, 2000Demiral et
al., 2005به نظر مي (

هـا  
Kawasaki(باشد et al., 2001

)Netondo et al., 2004(

Netondo et al.,
2004.(

۳-۲-
حاصل،ه نتايجبا توجه ب

ه) كه نتايج ب۳۱

،
علي

-۳شكل 

هم
۱يك

۶۸dsm-1 ۲۴نسبت بهdsm-1

Barret-Lennard,  2003(اه
بهبه نتايجبا توجه 

۲۴dsm-1

0
2 0
4 0
6 0
8 0

1 0 0
1 2 0
1 4 0

0 2 4 6 8 1 0
E C d s m ( / )

 ( m
g ) ک

ش
خ

ن  ز
و

ه  اق س ه ش ری م و ز ری گ ر ب

Archive of SID

www.SID.ir

www.SID.ir


Dehghani & Mostajeran, Journal of Herbal Drugs, 1: 1-8, 2010

). بنـابر ۱

۴dsm-1مي
ر 

Mer et al., 2000

abCO2
Netondo(باشـد  et al., 2004.(  عامـل

سنتز مـي 
Demiral(باشـد 

et al., 2005
II(PSIІ)

II); El-Shintinway,
2000Lutts et al., 1996.(

Nemat Allaباشد(ها مي et al., 2002 .(
Saqib)سـقيب  et al., 2005)

,Al-Yassin(يابـد  2004
;Ciçek  & Cakirlar,  2002 ; Munns et al., 2000;Saqib et al.,

2005.(
۳-۳-

۲
۴dsm-1

۶۸dsm-1     يابــد. غلظــت پــايين نمــك
)۴dsm-1

نسبت ب
۶dsm-1

چشم
۴۶dsm-1

۸dsm-1معني

.)۴مي

-۴شكل 

۴
dsm-1

ستم
ROS  بـيش

Alscher et al., 2002
;Asada & Takahashi, 1987(مي

ROS

يابد. 
H2O2  باشـد

)Willekens et al., 1995  .(

Borsani et al., 2003;Cacmak et al., 1993;
Hasegawa et al.,  2000 ; Scandalios, 1993.(

١-

)dsm-1(

ساقه

)mg(كل 
mg(%)mg(%mg(%)mg(%

٢

٤

٦

٨

a٥/٢٩
a١/٢٠
b٧/١٦

c٠/٣

-

٨/٣١-

٢/٤٣-

٩/٨٩-

a٨/٣٣
b٨/٢٤

c٥/٩
d١/٤

-

٦/٢٦-

٨/٧١-

٩/٨٧-

a٤/۵۴
a٥/٥٢

b٦/٤
c٥/٢

-

٥/٣-

٦/٩١-

٤/٩٥-

a٨/١٣٠
b٤/٧٩
c٤/٣٠
d٧/٢٢

-

٣/٣٩-

٨/٧٦-

٦/٨٢-

٥/٢٤٨

٨/١٧٦

٢/٦١

٢/٣٢

0
2
4
6
8

1 0
1 2
1 4

0 2 4 6 8 1 0
E C d s m ( / )

 ( U
/m

g
 p

r o
te

in
ز ( 

لا
ا ات

ک
ی 

م ی
ز آن

ت 
عالی

ف

ه  اق س ه ش ری م و ز ری گ ر ب

Archive of SID

www.SID.ir

www.SID.ir


8تا1صفحه )، 1389بهار (/1پیش شماره ، داروهاي گیاهی

٢-(Umg-1 protein)

،مختلف
چنين باشد. بنابرغلظت س

،سـاقه ،
NaClثير غلظـت 

 .

.باشد
باشـند.  ،

)Shimizu & Kobayashi, 1984
ROS

Engelمي et al., 2006
،O2

 )Hernandez et al., 1993; Hernandez et al.,
2000;  Hsu & Kao,  2003 )Khadri et al.,

2007(
هـا  مي

Foyer & Halliwell, 1976;Halliwell, 1987;
Khadri et al., 2007

Okumaباشـد(  et al., 2004
Khadriيافته et al., 2007 (باشد ميمشابه

ند
يابد.

۳-۴-PALTAL
PAL

۳ها
۴ ،۶۸dsm-1    نسـبت بـه شـاهد

۴dsm-1

نسبت به شاهد كاهش مي

PAL

نمايـد  
.يابد

PALنمي
۴۶dsm-1سطح 

۸dsm-1    يابـد كـه بـا

PAL

Phang,
1985۵

ميShetty, 1997فنلي(

ROS.باشد
۴TAL

PAL
4 dsm-1-

PAL.باشدمي

.غلظت سديم
TAL

-غلظت
PALTAL  نسبت بـه

dsm-1۶۸تر مي
۷TALPALمي

TAL
PALميPALTALباشد. مي

)Schell & Parker, 1990

PALTAL

)dsm-1(

ساقه

ميانگين
)mg(%)mg(%)mg(%)mg(%

٢

٤

٦

٨

٤٢/٠ a

٢٨/١ b

٤٢/٠ a

٠٦/٠ a

-

٨/٢٠٢

٣/١-

١/٨٦-

٩/١ a

٤/١٢ b

٣/٣ c

٩/٢ d

-

٠/٥٤٤

٦/١٧٠

٢/٥٢

٨/٨ a

٣/١٠ b

٢/٣ c

٧/٢ d

-

٠/١٧

٨/٦٣-

٧/٦٨-

٠٤/٠ a

٠٤/٠ a

٠٤/٠ a

٠١/٠ b

-

٢/٤

٨/١٠

٥/٨٣-

٨/٢

٦

٧/١

٤/١

Archive of SID

www.SID.ir

www.SID.ir


Dehghani & Mostajeran, Journal of Herbal Drugs, 1: 1-8, 2010

۳-PAL(Umg-1)

٤-TAL(Umg-1 protein)تر

PALTAL
۴dsm-1به ۲

ROS

ROS  بـر
باشد.ها مي

TALPALبزند. نمونـه 
باشد كه سبب توليد ترپنوئيدمي

ــي م
)Nemat Alla & Younis, 1995

,Nemat Alla & Younisنــس ( توســط 1995 (

كنـد كـه   ميPALTALتحريك فعاليت 

س ـ
ثانويـه  ها مي

)Hoagland & Duke,  1981; Nemat Alla & Younis,
1995; Nemat Alla et al., 2002

PALTAL
Chalcone isomerase

PALTAL

t-cinnamic
acidp-coumaric acid كنـد)Hoagland &

Duke,  1981PAL
باشـد.  مي

PALPhe

).Hoagland and Duke,  1981نمايد(

-۵شكل
PAL

)dsm-1(

هساق

)mg(%)mg(%)mg(%)mg(%

٢

٤

٦

٨

٠٠٧/٠ a

١٣٢/٠ b

٠٢٧/٠ a

٠١٥/٠ a

-

٣/١٩٥١

٢/٣١١

٩/١٢٥

٠٠٤/٠ a

٠٠٩/٠ b

٠٠٩/٠ b

٠١٠/٠ b

-

١٤٩

٩/١٦٦

٢/١٧٢

٣١٥/٠ a

٥٤٢/٠ b

١٣٦/٠ c

١٠٠/٠ d

-

٠/٧٢

٨/٥٦-

٢/٦٨-

٠٤١/٠ a

٠٣٣/٠ a

٠٥٤/٠ a

٠٩٥/٠ b

-

٢٠-

١/٣١

٢/١٣٢

٠٩٢/٠

١٧٩/٠

٠٥٧/٠

٠٥٥/٠

)dsm-1(

ساقه

)mg(%)mg(%)mg(%)mg(%

٢

٤

٦

٨

a٠٢/٠

b٠٩/٠

a٠٢/٠

a٠٢/٠

-

٤/٤٠٦

١/٤

٢/٢٧

a٠٦/٠

b١٤/٠

c١٧/٠

d٢٢/٠

-

٥/١٢٨

٤/١٨٥

٥/٢٦٦

a١١/٠

b٢٤/٠

a١٤/٠

a١٣/٠

-

٢/١٠٩

٥/٢١

٧/١٢

a٠١/٠

a٠١/٠

a٠١/٠

a٠١/٠

-

٩/٢٦-

٨/٤٣-

٠/٦-

٠٥/٠

١٢/٠

٠٩/٠

٠٩/٠

0 .0

0 .1

0 .2

0 .3

0 .4

0 2 4 6 8 1 0
E C d s m ( / )

T
A

L ی
م ی

ز آن
ت 

الی ع
ف

 ( U
/ m

gp
ro

te
in )

ه  اق س ه ش ری م و ز ری گ ر ب

Archive of SID

www.SID.ir

www.SID.ir


8تا1صفحه )، 1389بهار (/1پیش شماره ، داروهاي گیاهی

-۶شكل 
TAL

۴ -
ن يچنبا 

نسـبت بـه   بـا 
NaCl ،۴dsm-1

ح 
 ،

۶۸dsm-1

گرنزيمي مي
هـا  ،باشدسديم مي

مي
ه نـد ي

بـه  ج
۲۴dsm-1

۵-
۱۳۷۰ ..

۵۵۲-۵۵۶.
۱۳۷۴

۲۷۴-۲۷۵.
-. فا. ۱۳۸۱،قاسمي

 ،۳۸۷-۳۹۴.
Acar, O., Turkan, I. & Ozdemir, F. 2001. Superoxide

dismutase and peroxidase activities in drought
sensitive and resistant barley (Hordeum vulgar L.)
cultivars. Acta Physiologia Plantarum, 23: 351-356.

Ahmed, A. M., Heikal, M. M. & Shaddad, M. A. 1978.
Photosynthetic activity, pigment content and growth of
Helianthus annus and Linum usitatissimum plants as
influenced by salinization treatments. Bulletin of the
Forest Science of Assiut University, 7: 49-56.

Alscher, R. G., Erturk, N. & Health, L. S. 2002. Role of
superoxide dismutases (SODs) in controlling oxidative
stress in plants. Journal of Experimental Botany, 53:
1331-1341.

Al-Sobhi, O. A., Al-Zahrani, H. S. & Al-Ahmadi, S. B. 2006.
Effect of salinity on chlorophyll and carbohydrate
contents of Calotropis Procera seedlings. Scientific
Journal of Faisal University (Basic and Applied
Sciences), 7: 105-115.

Al-Yassin, A. 2004. Influence of salinity on citrus: a review
paper. Journal of Central European Agriculture, 5: 263-
272.

Arnon, D. I. 1949. Copper enzyme in isolated
chloroplasts, 1, Polyphenoloxidase in Beta vulgaris.
Plant Physiology , 24: 1-15.

Asada, K. & Takahashi, M. 1987. Production and
scavenging of active oxygen in photosynthesis. In:
D.J. Kyde, C.J. Osmond and C. Arntun (Editors),
Photo-inhibition. Elsevier, Amsterdam, PP. 227-287.

Ashraf, M. Y. & Bhatti, A. S. 2000. Effect of salinity on
growth and chlorophyll content of rice. Pakistan
Journal of Sciences Indian Research, 43: 130-131.

Barret-Lennard, E. G., 2003. The interaction between
waterlogging and salinity higher plants:Causes,
consequences and implications. Plant Soil, 253: 35 -
54.

Beaudoin-Egan, L. D. & Thorpe, T. A., 1985. Tyrosine
and phenylalanine ammonialyase activities during
shoot inhibition in tobacco callus cultures. Plant
Physiology, 78: 438-441.

Bone, M. E. 1990. Root a new antiemetic. The effect of
ginger root on postoperative nausea and vomiting
after major gynecological surgery. Anasestheia, 45:
669-671.

Borsani, O., Valpuesta, V. & Botella, M. A. 2003.
Developing salt tolerant plants in a new century: a
molecular biology approach. Plant Cell, Tissue and
Organ Culture, 73: 101-115.

Cacmak, I., Strbac, D. & Marschner, H. 1993. Activities of
hydrogen peroxide-scavenging enzymes in
germinating wheat seed. Journal of Experimental
Botany, 44: 127-132.

Chaparzadeh, N., Amico, M. L., Nejad, R. K., Izzo, R. &
Izzo, F. N. 2004. Antioxidative responses of
Calendula officinalis under salinity conditions. Plant
Physiology and Biochemistry, 42: 695-701.

Choukr-Allah, R. 1996. The potential of halophytes in the
development and rehabilitation of arid and semi-arid
zones. In: R. Choukr-Allah, C.V. Malcolm and A.
Hamdy (Editors), Halophytes and Biosaline
Agriculture. Marcel Dekker, New York, USA, PP. 3-
13.

Ciçek, N. & Cakirlar, H. 2002. The effect of salinity on
some physiological parameters in two maize cultivars.
Plant Physiology, 28: 66-74.

Dasgan, H.Y., Aktas, H., Abak, K. & Cakmak, I. 2002.
Determination of screening techniques to salinity
tolerance in tomatoes and investigation of genotype
responses. Plant Science, 163: 695-703.

Demiral, M. A., Aydin, M. & Yorulmaz, A., 2005. Effect of
salinity on growth chemical composition and
antioxidative enzyme activity of two Malting Barley
(Hordeum vulgare L.) cultivars. Turkish Journal of
Botany, 29: 117-123.

Dhindsa, R. A., Plumb-Dhindsa, P. & Thorpe, T. A. 1981.
Leaf senescence: correlated with increased
permeability and lipid proxidation, and decreased
levels of superoxide dismutase and catalase. Journal
of Experimental Botany, 126: 93-101.

Engel, N., Schmidt, M., Lutz, C. & Feierabend, J. 2006.
Molecular identification, heterologous expression and
properties of light-insensitive plant catalases. Plant,
Cell and Environment, 29: 593-607.

El-Shintinway, F. 2000. Photosynthesis in two wheat
cultivars differing in salt susceptibility. Photosynthetica,
38: 615-620.

Foyer, C. H. & Halliwell, B. 1976. The presence of
glutathion and glutathion reductase in chloroplasts: a
proposed role in ascorbic acid metabolism. Planta,
133: 21-25.

Hajar, A.S., Heikal, M.M., Maghrabi, Y.M. & Abuzinadah,
R.A. 1993. Responses of Arachis ahypogaea
(Peanut) to salinity stress. Journal of King University
Science, 5: 5-13.

Halliwell, B. 1987. Oxidative damage, lipid peroxidation,
and antioxidant protection in chloroplasts. Chemistry
and Physics of Lipids, 44: 327-340.

Hasegawa, P. M., Bressan, R. A., Zhu, J. K. & Bohnert,
H. J. 2000. Plant cellular and molecular response to
high salinity. Annual Review of Plant Physiology and
Plant Molecular Biology, 51: 463-499.

0 .0

0 .1

0 .2

0 .3

0 .4

0 2 4 6 8 1 0
E C d s m ( / )

T
A

L ی
م ی

ز آن
ت 

فعالی

 ( U
/ m

gp
ro

te
in )

ه  اق س ه ش ری م و ز ری گ ر ب

Archive of SID

www.SID.ir

www.SID.ir


Dehghani & Mostajeran, Journal of Herbal Drugs, 1: 1-8, 2010

Hernandez, J. A. Corpas, F. J., Gomez, M., Rio, L. A. D.
& Sevilla, F. 1993. Salt induced oxidative stress
mediated by activated oxygen species in pea leaf
mitochondrai. Physiologia Plantarum, 89: 103-110.

Hernandez, J. A. Ferrer, M. A., Jimenez, A., Barcelo, A.
R. & Sevilla, F. 2000. Antioxidant systems snd O-
2/H2O2 production in the apoplast of pea leaves. Its
relation with salt-induced necrotic lesion in minor
veins. Plant Physiology, 127: 817-831.

Hill, A.F. 1952. Economic botany McGraw-Hill Book
Company, New York. PP. 439- 501.

Hoagland, R. E. & Duke, S. O. 1981. Effect of herbicides
on extractable phenylalanine ammonia lyase activity
in light and dark- grown soybean (Glycine max L.)
seedlings. Weed science, 29: 433.

Hsu, S. Y. & Kao, C. H. 2003. Differential effect of sorbitol
and polyethylene glycol on antioxidant enzymes in
rice leaves. Plant Growth Regulator, 39: 83-90.

Kawasaki, S., Borchert, C. & Deyholos, M. 2001. Gene
expression profiles during the initial phase of salt
stress in rice. Plant cell, 13: 889-905.

Khadri, M., Tejera, N. A. and Lluch, C. 2007. Sodium
chloride-ABA interaction in two common bean
(Phaseolus vulgaris) cultivars differing in salinity
tolerance. Environmental and Experimental Botany,
60: 211-218.

Lutts, S., Kinet, J. M. & Bouharmont, J. 1996. Effects of
various salts and mannitol on ion and proline
accumulation in relation to osmotic adjustment in rice
(Oryza sativa L.) callus cultures. Journal of Plant
Physiology, 149: 186-195.

McCord, G. M. 2000. The evolution of free radicals and
oxidative stress. American Journal of Medicine, 108:
652-659.

Mer, R. K., Prajith, P. K. & Pandya, D. H. 2000. Effects of
salt on germination of seeds and growth of young
plants of Hordeum vulgare, Triticum aestivum, Cicer
aestivum and Brassica juncea. Journal of Agronomy &
Crop Science, 185: 209-217.

Munns, R., Hare, R. A., James, R. A. & Rebetzke, G. J.
2000 Genetic variation for improving the salt
resistance of durum wheat. Austrialian Journal of
Agriculture Research, 51: 69-74.

Nemat Alla, M. M. 2000. The influence of naphthalic
anhydride and l-aminobenzotriazole on maize
resistance to herbicides, secondary metabolism
responses. Egyptian Journal of Physiological Science,
23 : 399-43.

Nemat Alla, M. M. & Younis, M. E. 1995. Herbicide effects
on phenolic metabolism in maize (Zea mays L.) and
soybean (Glycine max L.) seedlings. Journal of
Experimantal Botany, 46: 1731-1736.

Nemat Alla, M. M., Younis, M. E., El-Shihaby, O. A. & El-
Bastawisy, Z. M. 2002. Kinetin regulation of growth
and secondary metabolism in waterlogging and
salinity treated Vigna sinensis and Zea mays. Acta
Physiologia Plantarum, 24: 19-27.

Netondo, G. W., Onyango, J. C. & Beck, E. 2004.
Sorghum and salinity: I. Response of growth, water
relations, and ion accumulation to NaCl salinity. Crop
Science, 44: 797-805.

Okuma, E., Murakami, Y., Shimoishi, Y., Tada, M. &
Murata, Y. 2004. Effects of exogenous application of
proline and betaine on the growth of tobacco cultured
cells under saline conditions. Soil Science and Plant
Nutrition, 50: 1301-1305.

Phang, J. M. 1985.The regulatory functions of proline and
pyrroline-5-carboxylicacid. Current Topics in Cellular
Regulation, 25: 91-132.

Reddy, M. P.& Vora, A. B. 1986. Changes in pigment
composition, Hill reaction activity and saccharides
metabolism in Bajra (Pennisetum typhoides S & H)
leaves under NaCl salinity. Photosynthetica, 20: 50-
55.

Redman, R. E. 1999. Osmotic and specific ion effects on
the germination of alfalfa. Canadian Journal of
Botany, 52: 803-808.

Salin, M. L. 1991. Chloroplast and mitochondrial
mechanism for protection against oxygen toxicity.
Free Radical Research Communications, 12: 851-
858.

Saqib, M., Akhtar, J. & Qureshi, R. H. 2005. Na+
exclusion and salt resistance of wheat (Triricum
aestivum) in saline-waterlogged conditions are
improved by the development of adventitious nodal
roots and cortical root aerenchyma. Plant Science,
169: 125-130.

Scandalios, J. G., 1993. Oxygen stress and superoxide
dismutase. Plant Physiology, 101: 7-12.

Schell, R. D. & Parker, J. E. 1990. Elicitor recognition
and signal transduction in plant gene activation.
Zeitschrift fur Naturforsch, 450: 569-575.

Shetty, K. 1997. Biotechnology to harness the benefits of
dietary phenolics, focus on Lamiaceae. Asia Pacific
Journale of Clinical Nutrition, 6: 162-171.

Shimizu, N. & Kobayashi, K. 1984. The reaction of
superoxide radical with catalase. Mechanism of the
inhibition of catalase by superoxide radical. Journal of
Biological Chemistry, 259: 4414-4418.

Tejera Garcia, N. A., Iribarne, C., Palma, F. & Lluch, C.
2007. Inhibition of the catalase activity from Phaseolus
vulgaris and Medicago sativa by sodium chloride.
Plant Physiology and Biochemistry, 45: 535-541.

Tejera, N. A., Soussi, M. & Lluch, C. 2006. Physiological
and nutritional indicators of tolerance to salinity in
chickpea plants growing under symbiotic conditions.
Environmental and Experimental Botany, 58: 17-24.

Willekens, H., Inze, D., Montagu, M. V. & Camp, W. V.
1995. Catalases in plants. Molecular Breeding, 1: 207-
228.

Archive of SID

www.SID.ir

www.SID.ir

