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Table 1. Anova for the effects of salinity and calcium chloride on physiological characteristics of Iranian borage

Sla e Sl Sl b
Sheast s b BNy Slenst JS oS5 Jsloes a3 S 035 PO RN s
PPO Catalas  Peroxidase Total Soluble Dry K Na &l
protein Sugar matter Df
2006442 0.33" 166724** 1010135 0.2* 17" 1677.7°* 1670.1*" Salt ¢,
14212820**  0.2741™ 375480** 748769° 0.002™ 0.1 743" 250.8° CaCls 11 Js pds
2154850 3.03** 92351** 2736205 0.1** 0.3® 925.6**  318.9* 4 CaCl2Salinity L1l wds x 53
69841 0.11 7902.1 192294 0.01 0.6 819 41.5 20 Eror W=
12.8 19.3 6.1 11.5 14.1 20.6 12.6 21.9 - (1) CV Sl i
ns,*, and ** show no significant and significant at P<0.05 and P<0.01, respectively Ailgn o3 ) 50 Sl e 53 I e 5l ae N gy o5 5 4 g NS
6
5 a
5 ab : - ab
— b -
oy = £
1% °
W g 2
2E
0
> N A\ =\ \
QO“‘(SD > © 3 S o S . ,N,C
o & o o®" ¥
(NaCl) S

O3 olS s S 035 (NACD) (550 soles Sl 5 SKle anslie -\ K3

Figure 1. Mean comparison for the effects of NaCl salinity on borage dry weight
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Figure 5- Mean comparison for the effects of salinity (NaCl) and calcium chloride on the total protein (right) and on
peroxidase enzyme activity (left) in Iranian borage
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Figure 6- Mean comparison for the effects of salinity (NaCl) and calcium chloride on the polyphenol oxidase enzyme activity
(right) on catalase activity (left) in the Iranian borage
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Figure 7. one-dimensional electrophoresis gel image in Iranian borage

Fose 02 45 Log b Jsl anes LS Gy S
035 Lxdls G kS ey (s St 5 Lot g
o s 5 A3y Sl S o e sLa sl 05
S A3 0555 4 53 Jets sla T oS s
e ol b 51 (goledin (slagaly 45 sl o as Oyl
5 L2005 Sli 5l ol 5 20k 2 e LS 50 4
5 LS s o B G55 g i 03 B

(Hajheidari, 2005) Lizos S 2o (ol Lis

ROSILEK i S 53 5 25 L&

LUl 5 des Sl Sl s ge LS &S 1= 0 5

s 3 A sk s cilie sladul b e ol 58 s o
Petrov & Brwsegan,)x)l;;gdh?uduﬁfu@@g,
G S SVob es aas O35 Ll e wH0, i (2012
3w 53 0T 40 LROS LLu s 5 WROS L. o
MASeJ&Waj}f‘.W‘AJé;)‘J}A?‘}SbJ}A%
u.(;“j‘,_iﬁﬁ.e LSLAC,\_:.“.%J oS V.:E;HZOZ cv.]a..:am LSLQU':“‘S

DL el JWlS Lot Sl 0llS claasd e lie

VPOV N cACAV PO P Y Yo slaasd S sls
OlalS s aS tws olass oa Glae VAWV VPONO
"B (s Aol s S he Sse w dald 5 el kS
013 0L Ol Ll Aald & Cad WO NP ACD (sla
PO ISR L ZA TR I AR AR PIIY
3 ot e 4o by e Ylaal 5 LS odos dals OlalS
S &l s (2007) O LSan 5 Jiang . Aizeas eSS
Cble s Sipsdn Ll b 55 G sl ale; 0553
Ol Sl ials 3 ey 3yn Ly Kb N gn Lol
Joms SlainSan 5 A5 ek muly slagnSsn Jold el
e g cdazr 5 oJ sl 53 rL:'“f Jlanl ROS Gl 4 o s
e (500 e e La S5 a2 J ke 0l
Gl Yzl das o Ol &S Kn g W gassn 5 badowd el
SZOrD poman Jled S Oy (SH 0 T 4 Jes (Rl
Cod b Aty 5 Bl 23Ty o) 4 (2004) O)en
S oo Vsl astls Sl Ve e Ve 5 YO

|J'_>.wej)_<‘~)bmﬁ‘_5ﬂ \\CSM&LML,&L‘SU:S)J%C)W

- A5 Lol g leg /) 05lous /5 0598 | 5 son] § S swikieo


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.13.5
https://gebsj.ir/article-1-196-en.html

[ Downloaded from gebs.ir on 2026-01-02 ]

[ DOR: 20.1001.1.25885073.1396.6.1.13.5 ]

DS 3 5248 08 Ssnsler

e glie gl g5 g Ol H5 5y 90 S5 S0

ls Ul 5 sad o3 Sl gsdaze sladul 3 s 5 Lsls 3 g
e e e B A L
Olse oo LacnSs s 5 85,5 & (s 03 B s Lo
53 (ALS Gla b IS as ST ls Glas La0s plsy
Laol JaaSTy JsSse pelad Lol Lls 2k (gadaze glaal
S glesl sl RNA & ol Jeate (glaipiy ool bl
e 534S il e RNA Jlulis Cidge slls sla sy
Gl aex 5l e dali shNRNA 3505, mRNA
GRNA (ol s s Jate laonis o dils JiB zudls IS
s Vb i s e sl 53 €29 2D s JS
- pB 55 e se (FEi et al., 2008) il il g, s
b O3St gloas Sl a8 Al o go e 5r S o
KWON 13 55 o S 5 g gty il 5 0l 0S|
MSB3 LS 555 S 5 s 0 50 Sl (2007) O1,San
Ol il 5ol als OLES e sdalyT 53 Lo 0 850 3
SOl 53 b 4 L5 e SIS 935 denS 5l g 5 ke
Sladlsly cmal 533 5 05,5 S&S gt 2o 51 st
23l Il f ps 0 DNA Sl o o oS 1) 03051
o O ) s Bl Sy sdiS Jlad (.{J-Jﬁ
sy S AL e (s 53 ATP a5 b 5D sboles
23 50 faate (SO 5o Sy iludld e 4 Jld 2
3151MGC 5 COp b g (s3udlad (gl 1y s Joeo ol 4z

S s oS sl ois lagaly Gl ke (5lme
455 00 Sk e 5B oSl g I 5 o m ok ol
(Mubarakshina et al., 2010) AL » Joho > 2 b5 5
s o3ls 55 ol ol slad 53 sdes 5 5b 4 HAO, Jlas W) 5
L Sl B8 Gy Sl (R 8 ST o i g 02 )
L e e g e e B = SRUE P
32 S H0, 5 Jol e ol (g5 b i
S o san dsile Il sLie NADPH & il sla il
La g 31 glazws o8 Lzea (RDON) il 0 o3 5l0nS)
i 35 b (Oda et al., 2010) S o ol | ol (ROPy)
S ey gp 4 S p 5050l 5l WROS 2 JUSs
Il 53 1 2 o IS5 or g S0 55050 0l 6555

S e sk

Sogs i & S glas gl S g

T S S N 0 O s S

- il O ol 25 L Jske sl ¢L<'~"° BEELgeT
s G 5 s sl Rl gla s Sl S L
Sblw o3 ST LS 5 d 03 s ) 48 AL
5okt hate Sl asise 4 el 2l B eanDly s
s L S Gla i D0l o ks 5 O o ey
el 6l 1 (AL sladshe WOl DS 03 jackis 5 35 0
(Chenetal., 2007) 1S o Wl >l 5 Ll slaJbSe

S Gl IS 3 4 e plaB s bl S

Gosd S s Sl 0L5slE ps e slulils slacn Sy =Y Jgde
Table 2- proteinsidentified in Iranian borage under salt stress

&I oS5 1D (KD) o35 pl s Al D

2 ATP syntase beta subunit 53.7 5 gi/ 21684925
5 PR10 protein 6.16 4.5 gi 1616609

9 Ribul ose 1.5-bisphosphate carboxylase/oxygenase active isoform 45 5.6 0i/167096

12 Ribul ose 1.5-bisphosphate carboxylase/oxygenase small subunit 14 54 0i/4038699
13 30sribosomal proteinS1 46 4.6 0i/149391139
15 Ribul ose 1.5-hi sphosphate carboxylase/oxygenase small subuni 33 5.7 /11990897
16 Tirosphoshate isomeraseT chloroplastic 31.95 6 0i/1174245
19 Oxlate oxidase- like protein or germin like protein 26 6.5 0i/1070358
21 Ribul ose 1.5-hi sphosphate carboxylase/oxygenase small chain 39 6.3 0i/3914588
22 chainA, crystal stracture of Barly Thioredoxin H isoforms 9 5 /186972808
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Figure 8- Iranian borage leaf tissue proteome pattern in two-dimensional gel. Control (right) and treatment with 13- dS NaCl,

10 mM calcium chloride (left).
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Abstract

Considering the importance of the herb borage and its growing use in traditional medicine and the
pharmaceutical industry, the waste resulting from the indiscriminate exploitation of wild plants, the need
to cultivate this plant is widely seen as commercialy necessary. To overcome the negative effects of
salinity, the use of calcium supplements to improve the growth environment is an essential requirement.
In order to investigate this issue we preformed a factorial experiment in a completely randomized design
with three replications. Factors included salinity levels (O, 3, 6, 9, 12ds/ m-1) and calcium at two levels 0
and 5 mM, respectively. The seeds were grown in Gldanbh for hydroponics. One week after planting
treatments were applied. One month after treatment the leaves were sampled. The results showed that
with increasing salinity levels, the element sodium and the amount of biomass and the guidance and
catalase activity decreased. The high salinity levels and the presence of high levels of calcium chloride
total chlorophyll and Falyt peroxidase and polyphenol oxidase were increased but there was decreased
proline. Results of Khasl 2D electrophoresis showed that the expression of some proteinsin high levels of
salinity and chloride increased calcium levels and also different proteins expressed this protein was likely
to create resistance and important loss of salt.

Keywor ds: Borago Officinalis, Calcium Salinity, 2-dimensional electrophoresis
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