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5-Salicylic acid
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2-Beers and sizer
3-Bovine serum albumin
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1-Systemic Acquired Resistance (SAR)
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SA: Salicylic Acid



o g 3l o S

Sk L aunl

V0

p1oy a11ales | /S

K g o€ kD @ o9 <6 e o e ) [rmeo (€ (D 4G <€ oo (oo gy e o oS @ e

gkt A g ANAS AL ALLAL b A A EAL AL 4\
s A JertA AT AN s A AV RO ¥ A
SVAA. o ALYA SV AV AL ;A g AAATL LA 4\
N SBYAR G A4 A AL gV ¥ \
B RV AdA GAAb b BRI A A 4\
A AAbAS oA G VAAL ot AN RN RPN ¥
o B0 &
S EQ ) . P < ) o s . .
(LI oy of N7 5CS HEeiD) AP e ey o aay SPED L) ocyb [ (eforr) s il vl e ol LR 0 (ewm) o of ()
0 K0 e W garlEer T (T e R (TS iR e qer e P (5P e (SESSYH - D | TR (77
R el

b 4= € e i € (D o) K HID o e okjc ov xS (7 e ersSBREy a5y g (R aR( € oH|D K6 off



VAR Jol Jluous doslois FF ol o((55sLisS gbus 5 poke) SLEL pole 4 pis V0 F

51, 3051 gl JLSod), bags )l sl 5SS 101 03
Baoe LSt 6565 (ol gee (ShunsST 8l cud)ls Wy o
ine ot dly 9 48l o S8 Ly 9 C ppmeling sl b cow
5 Jd (b 5 695 0ge ST Bl cd )b o o)
aS b odaliie uwyp o) (M 9 3)) 3500 3555 C pueling
35 oml Sl dl jla 5 SlaST il edld e
s ialS U Sl duol dusy o pa &) .ol 0dgy dmlis
9 H202 Sli 8l el YU Joo Slaus 5T oo oo 5]
Jud gl e JpSge ol o8 23,5 o J1b (5081 sla 4355
e 2)ly olow g ol bl 4 Cngliio Jule (sla (0 (12,8
Ml sle JBedly conglio Jolo slo 5 (a8 JUd 5l dm L9500
Sl jles > o) (5l S8 5 & wgd Bl Jol 51 L
oielS el (e 5 00 By L o Bl (sl Sl
5500 sle 5l b oS cunl ote 6155 puo mo ] SYBE 0L o
(V) S8 e S5 |y 3l3T sl LSy (SaisS ls culled
ok 9 303525 lse lo Jobo aen poj (uSTgy ) YU
Ha0 50, ass Lo o ajos 9,8 1S sy Hz05 511, Lo
UialS el e oS 55 Kbyl gl (1Y) 85 o clilin
ol YU 4 Sl dnl il ok YIS w31 el
Jslo 3, Slae (sl 48 1, Ha0; oo g ool Lials |y o oousil
ol sl H2O2 Linl33l Lyl 51 i oo Lt 38l ol ST las L
395 O3 dSly n Sl (5y950 Cunglie Jole sla 5
1S o Jos 2l Ceglio sl ol ) gl Gl ply Sl
4y O g 09 o A5 (omdge luiSTiuglis oy cpl 4 oS
Sl sl o Jliay 355 o sl 555 STy slox]
Saimipas (lawiS Canglio ply Coglis pod £33 i Jlad ccly
5 Jolw Loy L T cla ISl alboge ) )3 @35 o
) Jos ol SYUI ol lled (1381 b Sl sl o8 553
oy 3l 09)5 S (2le)S S g gy (Y0 5 V) an3 s plos
sl )ygSs 4 Gl 3 b Sg)ls g b 05y 53 & Al bn
Jold (pleord 5 (038 b S e g bojur oS Jolid (Jame
Sl 253)8" a8 ol 0as 4135 (VYY) 2gud oo W] gilapnST yo il
Coglie ol (189, sl 0 Ol oLl 4 oo bl
Cenglio wimmno (13,5 Jld 10 Slewdlos bl i85 (1) 235 0
Al (e Canglie olo g Mg b bl 3 St (2
L olals 3 Lo iy jl (S o ol o ol (ppiznen (%)
Gl o Sl Jil sl 5 Sl il 5 )8
o 55 1 0,8 o sSolad (V) Wsd o 155 1} (5 lows ole
Conglio Jole sl ()] ol > B o] 3l > 4 bl

8l 8l Cunglie Jole (3659 Oliee sslow

Slrogue 0 cdl aw bes 0 Slandlo dpol i85 e
9 lglslgs oo @S @l cpl 4 Cunl 008 (B)155 595" 9 jge olo
Ve, . Voe e g )
oy pLSin I clotsl Yoane S o a0l 1) (YY) o Ko
J‘"’l?.g;" L)Mmlf (FRW] 4 JJ..\.\Js w&m‘)b u.}.m d).am JJ.)A: 0gx0
(Fa¥) 2yl (Sdglin slacJleb L gusitnns Al Ll JinlS g
bl e o) e il Sl dl 5,3,8
5 i lime GialS 3 oole ol sl s 4 wlgy o oS il
Olgim (N larl ooliwl (ialS 4 e a8 w5b sl W
Sl Gl oads )15 5 4SS pekay D95 o (it (g
02> yialS ola g 590 (slaogee b o 1y (udl e Sl
4o )3 (V0 9 VY) 3jll e p3 b 1y 2l)S)1)8 gl dlaib g0
Dy oo dnls 4 s Vb s > JI clasl bis el
o=l 2 (Y F)acmy o L Sy o ()l 0y b
C wAL»Ja ul)_m ML» ..\».w‘ )Lo.:j).) a5 W ednlio )2
azin Al Gy 38l 4 s 65V a3 (S 9l )
2 C mlig Ol ()1 4dn VP Sl (Jg 0 b (6l
Lo jlows )bl (sl ogme o il ialS bl sl Hloss
ALl d Cund (6 5VL e 1> Clpmoling ()i Sl sl
05 0l sl I3 21 45 33,5 o g ssin x> 5 (ROS)
ke JLSaly (G jlam conl p3Y ()lo & Cangliio Jole (sl
5 S 5 S a8 C peling g Bis Joko 51 b olj
s lacnST &y oSl Baind lgin 394 (0 Cgmzne pho (Sl
oialS cde 3¢ (e Cyuno ] cla SIS0y (9,8 15 lp
el Yleas ] Sdowdbo sl jlos 3150 Gde s 10 C polisg
W S
oy 31 (b > o (sl I3l 5 JU 5 el
2 a8 el S| v glie pzen ( Jolo uiis S50 W sgue
Sy (e 25 (o g L5513 sl ogee pogad 4 s ogse
N mSode 23,5 iy glalis & @)l sbml cage
Al plnl s Jako ol cla SIS bawg @ )lus syl
5 (YF) wsb o (SunST (5] piann damgi 48 X555 o 0 p00
g 00 odunST 365 bl ola !, a4y 9,5 b b o luns]

1-Srivastava and Dwivedi
2-Zhang

3-Wang

2-Reactive Oxygen Species



VoV St asl €l 1 5y ST oy

pyzee gae 0l (695 8> (Bl Clix g dneg)l olKiily (g0liS &l wluw
5 yS deogyl olSiily Sy 0aSiSly omdign 05,5 ole Cin

_ . U Clin ails o slo aslus g () an jl duwy (s
20,5 o u;b).\s

&l

S Sio Sy g B sla Sl et dulh 5 ol st e amaT Tl Sl il ) o3lizal 35 VFAD p gy =)
PCIWANAl ‘U‘)‘Qe oKiisly ‘L;)”L.\S XL QS):SD AJL\») .]9Jw) f°§) QSA)Buy 0940
Bl slae hlasl () GLals 5 (siew 0ge )BS 5 2lomly) oty jlan (Gsde 8 WA (i ye de Y

(b 1) (a5 LalS 5 Lacsiw g Laogse (alonls 9 (S550 5 o (slanaio) Cudldy I G (S59025:8 VYAY o (o], =Y
Ao YYY )l).u.\l oKl c_:l)l.uuu‘ P g c_:l> ((J”"? 9 PLD:]; ‘u}w){f&o

4- Adisa V.A. 1986. The influence of molds and some storage factors on the ascorbic acid content of orange and
pineapple fruits. Food Chemistry, 22: 139-146.

5- Asghari M., Shirzad H., and Hajitagilo R. 2007. Postharvest treatment with-salicylic acid effectively controls pear
fruit diseases and disorders during cold storage. Novel approaches for the control of postharvest diseases and
disorders, 31.

6- Beckers G.J.M., Spoel S.H. 2006. Fine-tuning plant defence signalling: salicylate versus jasmonate. Plant Biol. 8:
1-10.

7- Beers R. F., and Sizer, I..W. 1952. Aspectrophotometric method for measuring the breakdown of hydrigen peroxide
by cabalase. Biochem, 95: 133-140.

8- Benzie I.F., and Strain. J.J. 1996. The ferric reducing ability of plasma (FRAP) as a measure of antioxidant power:
The FRAP assay. Analytical Biochemistry, 239: 70-76.

9- Bi Y.M., Kenton P., Murr L., Darby R., and Draper J..1995. H,05 does not function downstream of salicylic acid in

the induction of PR protein expression. Plant. J, 8:235-245.

Bradford M.M. 1976. A rapid and sensitive method for the quantitation of micrograms quantities of protein utilizing

the principle of protein dye Bandung.Biochem, 72: 248-254.

11- Du G., LiM., Ma F., and Liang D. 2009. Antioxidant capacity and the relationship with polyphenol and vitamin C in
Actinidia fruits. Food chemistry, 113: 557-562.

12- Foyer C.H., and Noctor G. 2000. Oxygen processing in photosynthesis: regulation and signaling. New Phytol, 146:
359-388.

13-Han T., Wang Y., Li L., and Ge X. 2003. Effect of exogenouse salicylic acid on postharvest physiology of peaches.

Acta Horticulture, p. 628.

Hernandez J.A., Ferrer M.A., Jimenez A., Barcelo A.R., and Sevilla F. 2001. Antioxidant systems and O2-/ H202

production the apoplast.of pea leaves. Its relation with salt- induced necrotic lesions in minor veins. Plant Physiol,

127: 827-831.

Johnson G.I., and Sangchote S. 1994. Control of postharvest diseases of tropical fruits: challenges for the 21st

century. In: Champ, B.R., Highley, E and Johnson, G.I. (Eds.), Postharvest Handling of Tropical Fruits. Australian

Center for international Agricultural Research, Canberra, pp. 140-167.

16- Lee KW., Kim Y.J., Kim D.O., Lee H.J., and Lee C.Y. 2003. Major phenolics in apple and their contribution to the
total antioxidant capacity. Journal of Agriculturral and Food Chemistry, 51: 6516-6520.

17- Lindquist S. 1986. The heat shock response. Annu. Rev. Biochem, 55; 1151-1191.

18- Manolopoulou H., and Papadopoulou P. 1998. A study of respiratory and physico-chemical change of foure

Kiwifruit cultivar during cold-storage. Food chemistry, 63; 529-534.

Nishiyama 1., Yamashita Y., Yamanaka M., Shimohashi A., Fukuda T., Oota T. 2004. Varietal difference in vitamin

C content in the fruit of kiwifruit and other Actinidia species. Journal Agriculture Food Chemistry, 52: 5475-5475.

Prasanna V., Prabha T.N., and Tharanathan R.N. 2007. Fruit ripening phenomena—an overview. Critical reviews in

food science and nutrition, 47: 1-19.

Raskin | .1992a. Salicylic, a new plant hormone. Plant Physiology. 99: 799-803.

Sayyari M., Babalar M., Kalantari S., Serrano M., and Valero D. 2009. Effect of salicylic acid treatment on
reducing chilling injury in stored pomegranates. Postharvest Biology and Technology, 53: 152-154.

23- Shafiee M., Taghavi T.S., Babalar M. 2010. Addition of salicylic acid to nutrient solution combined with
postharvest treatments (hot water, salicylic acid, and calcium dipping) improved postharvest fruit quality of

[E=N
@

[y
&

15

19

20

21
22



AR Jol Jluous doslois FF ol o((55sLisS zybus 5 poke) SLEL pole apis V0 A

strawberry. Scientia Horticulturae,124:40-45.
24- Spinardi A.M. 2005. Effect of harvest date and storage on antioxidant systems in pears. Acta Horticulturae, 682:

655-662.
25- Srivastava M.K., and Dwivedi U.N. 2000. Delayed ripening of banana fruit by salicylic acid. Plant Science, 158:

87-96.
26- Tavarani S., Deglinnnocenti E., Remorini D., Massai R., and Guidi L. 2008. Antioxidant capacity ascorbic acid,

total phenols and cartenoids changes during harvest and storage of Hayward kiwifruit. Food Chemistry, 107: 282-

288.
27- Wang L., Chen SH., Kong W., Li SH., and Archbold D. 2006. Salicylic acid pretreatment alleviates chilling injury

and affects the antioxidant system and heat shoch proteins of peaches during cold storage. Postharvest Biology and

Technology,41: 244-251.
28- Zhang Y., Chen K.S., Zhang S. L., and Ferguson I. 2003. The role of salicylic acid in postharvest ripening of

kiwifruit. Postharvest Biol. Technol, 28: 67-74.
29- Zolfaghari M., Sahari M.A., Barzegar M., and Samadloiy H. 2010. Physicochemical and enzymatic properties of

five kiwifruit cultivars during cold storage. Food Bioprocess Technol, 3:239-246.



