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1- Polyamines (PAs)
2- S-adenosyl methionine (SAM)
3- Anti-senescence agent



VIV Gloslil CoiS p (5 y9abal byl pid 53 oo sl (ool (oly Sl 1 51 g 82,18

s o 355 IS S s gy 55 e sl il
SS9 Cped o B )5 sl Sl 00 b slae B jlas 9§l
e oS L () 0y05) 0)08 (508 (g 4 CudS Sl 0gee (S
b sl (¥ 0 p05)

oges bt Jae gy 4 odel Cuwd a4y (slaodly (glol 4550
rSion aalin 3 () 5] SAS Jjiley3 5o 4 5 (GLM)
i plosl Sl (glasald win g0l 5l eslizl b

039 &l s

TS & g ()l e SRl Lol L @l (o)
O 9 (V USS) Col ol awls bl plad 55 0900 (9
Aoy Olie a03)5 alie dald sl )3 ege (g LRl Ao
3L gyl e 20> iy a3 bsledd (3 (g RIS
Foo gy Gl Jloge Ol (mcuwd I 18l )5 el
Ly =1 iy aeo sl j¥ 90 oo ¥ loss a5 (5y5bo 4y 5 ASL o
5 VY OF) 4l 59 ials 5l cypSels g b el o 51 el atily
s 033 55 (F0) gl 5 (1Y 5 Y1) (S 4255 (¥

039 0L Sy 9 () 0)90 (b 15318 glaogee yid
2 ose Ojs LRl Jele (et Conl (s o(FF) a3 oo (L5
S 9 Slo 23l o0 0900 Cawgy o | Ol s e 4Ll
Nolyd 586 e @ 1y baoysol Ly sloss b ogua (S 25 oS (YY)
oS lsic agse s ialS Loy
e

olk g <l ials Slo)lsl (b gy 4 ogee b (b
S i lize glajlass o (poloe 9 Cums o) (Slolsl 0590
e Vg ) e pylae g G jg) 50 A5 saliie (o)l Jxe
9 Lagygaygn (i (Y JS8) oy GLis ) (gthoo ooy )Y 5
Ol JWd &y g <8l (g5 Al oo &S el Ly diile (oliandd Dlge
Nl 53 e (F7) dimd ol S |y ogpe Bl (b (48 o5
OA=b J> eSS g Jelw con ialS adex 5l sl o)l
Bl A s s S g e sl BT cdled g LS
O ) Yga e VgV leg (1) Wigd oo Sloylil (o ogie
A i Jeaio U La ol b Ylaast oS ol olis 1y dw
.(Y'Y') Lgad Lmt’j O &S C’.L" A...:Iygo Sy slrog S

Js s
I8 e w1 cpiwe el clale i Sl osiay L Y S

‘D)_?L}_L.a YA XY A A X e dLhuAJa.LC )9 &Jlf ..\.uu)l .))bél.».w‘
ey 5 50 SIB sl 25 o olslyy JS S8 (elioms e 5
(FY) 23,5 (155 0gee

ooluas S dissicl 9 gl (TSS) Js Jglas asla sl 5
(TA) o 930
S5 sl 5 gl (JS Jobe ol slge Clio (s 4l
L oo el Slgo s (slys 5 15 515l Iniges 51 1t cogee
APAL-Y Jio ATAGO) Jlioud siogiS b, 5o 5l odlitul
DS A2y s Jgloee el dge (e (0l y9S cS b
slacdy b )3 090 Ol @l (65031l el (V) 15 (5505l
AG Jas) yioglis ol jl oslatl b g 9 25 a5y (Sidly
A (6503l oo Ol gl o mgm g yie S i Cdlo ¢
Osemol i3 B9 Jl oo S5 dl (liee (65 0lul (sl (yrizen
ke Vo pdagee OF 5l ) ee Ve jolate ol (gl b ool
w5 Jlop IV (et nSg,00) 590 Ly g 05 Jo jhatio ]
Wl igie (el i ) MY & Jolore gl oS Sloj 35

(Y8) 23,5 dslone j Jgo 8 3ol 35 BB Al 20> s
TA= [mINaoHxN(NaOH)xacidmeq.factor/ml juice
titrated]x100

3,5 duwlee TSSITA dlayly jl oolitw] b ogro mabs sl

(& Caoliag) sanal S ) Sl (51 g0
29 50 4 L gl gy 1 edliial b sl o8]
Waogso olas 45 351 iloj (ymlyisd bl s 428 S 03101 s
Jslome oo ile Jlol 456 4y S5y cul g welp3 005 (o S5y 4
51 ool Ly ol Syl a0 g A5 oslen munolts 90,0
(1) 2355 dslone (oo Vev 3 05 oo s i g3
Ve Control)x100) /(2xV (Ve = jlaae

b

0920 (IS CudiS g 030 (ylas gy S oren (3
(oido Ll 39)

SNV FEY ) m0yes g0 4 om0 g slayiel )l (9]

230 p0d 48 gy cul 4 S plxl eog ilod g 4 jed s

1- Sensory evalution
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Figure 1- Comparison of the effect of different spermidine concentrations on fruit weight changes during 24-days of storage.

Vertical bars in each period represent a significant difference (P < 0.05) between treatments based on Duncan’s multiple
range test
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Figure 2- Comparison of the effect of different spermidine concentrations on fruit firmness during 24-days of storage.
Vertical bars in each period represent a significant difference (P < 0.05) between treatments based on Duncan’s multiple

range test
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Figure 3- Comparison of the effect of different spermidine concentrations on fruit flavor index during 24-days of storage.

Vertical bars in each period represent a significant difference (P < 0.05) between treatments based on Duncan’s multiple
range test
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Figure 4- Comparison of the effect of different spermidine concentrations on fruit phenol during 24-days of storage. Vertical
bars in each period represent a significant difference (P < 0.05) between treatments based on Duncan’s multiple range test
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Figure 5- Comparison of the effect of different spermidine concentrations on fruit ascorbic acid (vitamin C) during 24-days of

storage. Vertical bars in each period represent a significant difference (P < 0.05) between treatments based on Duncan’s
multiple range test
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Figure 6- Comparison of the effect of different spermidine concentrations on fruit ascorbic acid (vitamin C) during 24-days of

storage. Vertical bars in each period represent a significant difference (P < 0.05) between treatments based on Duncan’s
multiple range test
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Figure 7- Comparison of the effect of different spermidine concentrations on fruit juice pH during 24-days of storage.

Vertical bars in each period represent a significant difference (P < 0.05) between treatments based on Duncan’s multiple
range test
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Figure 8- Comparison of the effect of different spermidine concentrations on TA of fruit juice during 24-days of storage.

Vertical bars in each period represent a significant difference (P < 0.05) between treatments based on Duncan’s multiple
range test
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Table 1- The effect of spermidine treatment on sensory evolution, skin color, aroma, taste, and total fruit quality
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Numbers followed by the same letter do not have statisticly significant differences (P<0.05) based on Duncan’s multiple range test
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Introduction: Mango (Mangifera indica) is a tropical fruit native to India whose global production in 2014
reached nearly 45 million tones. Mango is a commercially important fruit and improvement in its storage is of
special importance. Mango is a Climacteric fruit whose ripening is done by exogenous or endogenous ethylene.
In plants, Polyamines such as spermine, spermidine, and putrescine contradict ethylene because of a common
precursor (s-adenosyl methionine (SAM). During ripening, different qualitative and nutritional changes occur in
the fruit, e. g. changes in color, tissue softening, accumulation of sugars and organic acids, and great changes in
taste, flavor, aroma and plant biochemical materials. Fruit ripening is a complicated process, complementary to
fruit development, and a start to its senescence. In general, senescence of a fruit is related to loss of membrane
lipids, destabilization of membrane matrix, and lipid peroxidation. Recently, naturally active biological products
are applied in a large amount for increasing the storage life and quality of the fruits and delaying their
senescence.This study was carried out to investigate the effect of different concentrations of spermidine on the
quality and vase life of a local mango variety of Minab.

Materials and Methods: Healthy fruits, uniform in size, shape, color, and degree of maturity were selected
from a mango orchard in Minab and their original physical and chemical characteristics on the first day were
measured after washing with water and drying. Statistical analysis of data was done by a general linear model
(GLM) with SAS (version 9.1) and mean comparisons were performed using Duncan's multiple range test.
Treatment solution in the rate of 0, 0.5, 1, and 2 mM spermidine (SIGMA) was made and its pH was set to 5
using NaOH. One liter of distilled water was used in the control treatment. The treated samples were immersed
in solutions of different concentrations of spermidine just once for 30 minutes. During 24-days of shelf life,
storage temperature was 15 °C and the relative humidity was 85 to 90 percent. Measurements were on the zero,
8th, 16th, and 24th days. Characteristics such as weight, firmness, flavor index, phenol, ascorbic acid, qualitative
characteristics (PH, TA and TSS), and sensory evaluation were measured.

Results and Discussion: The results showed that physical and biochemical qualities in the control fruit were
lower compared to the other treatments. The Polyamine treatment with spermidine, especially at the
concentration of 2 mM, significantly maintained weight loss and reduction of vitamin C during storage of fruits.
Spermidine treatments increased ascorbic acid and other organic acids in fruit juice and reduced pH. Increased
acidity in spermidine treatments of these substances play an active role in coping with storage stress. Moreover,
with reduction of tissue respiration, the consumption of organic acids decreased during storage. The results
showed that increasing the concentration of spermidine leads to the least decrease in the phenol flesh. Firmness
gradually decreased during storage and at the end of shelf life, there was significant difference between the
treatments. It was found that treatments with 1 and 2 mM spermidine were the best. Furthermore, the effect of
spermidine on the total soluble solid solutions in the flesh of mango fruit was not significant during storage. But
skin color, taste, flavor, and aroma index were more favorable. Treatments that delay production of structural
lipids led to the production of aromatic volatile substances, which produced a favorable aroma in fruits. It seems
that increasing spermidine concentration plays an important role in mango fruit fragrance at the end of shelf-life.
The 2 mM spermidine treatment led to the highest total content of phenol and showed the lowest pH in fruit
juice.

Conclusions: Spermidine, that is naturally present in animals and plants in particular, belongs to the amine
groups. The results indicated that spermidine maintains firmness and extends shelf life of mango fruits and has a
significant and beneficial impact on the quality characteristics including weight, color, taste, aroma, and vitamin
C during storage. It seems that spermidine of 2 mM concentration has tangible impact on mango fruits and it is
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recommended in mango store rooms. There is a competition in production of Ethylene and polyamides of
sperminge, spermidine, and putrescine in plants, due to their common precursor namely S-adenosyl methionine,
yet they act oppositely in ripening and senescence processes. Application of polyamides had extraordinary

effects on the quality of some fruits during storage.
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