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ABSTRACT

In this study, the effect of amino acids and Pepton were investigated on some qualitative features and shelf life of
pomegranate fruit. This experiment was conducted in two years using randomized complete block design with three
treatments, Control, Amino acids, Pepton(soy protein hydrolyzed), in three replications on Malas-e- Save cultivar. Amino
acids and Pepton were used at a concentration of two per thousand, at three times in pomegranate fruit developmental stages
(from June 1, after fruit set of first flowers, at intervals of one month), quantitative and qualitative factors of fruit were
evaluated after harvest and storage time for three months at 5+1 °C and 85% humidity. Results showed amino acid and
Pepton did not have a significant effect on weight, fruit length and diameter, pH, fruit juice and flavor index. The lowest
percentage of white arils was detected in fruit with amino acid treatment, followed by Pepton treatment compared to control.
Total antioxidant activity significantly increased as a result of Pepton application compared with other treatments. Results
showed, after storage duration, according to sensory evaluation, fruits treated with amino acid were more marketable in
terms of quality of the skin (color and freshness), color and taste of arils, compared to others and the lowest chilling injury
was observed in the fruits under this treatment. Results showed Peptone could not achieve our expectation as a source of
amino acids, to enhance the quality and shelf life of the pomegranate fruit.

Keywords: Anthocyanin, antioxidant capacity, chilling injury, fruit quality, healthy product.
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Table 1. Composition of amino acids

Name of amino acid Rate (%) Name of amino acid Rate (%)

Glycine 116  Threonine 3.9
Arginine 85 Histidine 3
Glutamic acid 1 Leucine 16.5
Lysine 1 Isoleucine 45
Alanine 135  Valine 45
Prolin 85 Aspartic acid 45
Phenylalanine 5.5 Tyrosine 2
Serine 35  Asparagine 12
Cysteine 0.6 Other 0.6
Methionine 5
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1. Amino acids compounds
2. Pepton


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4375177/#CR34

w5 kS 2 Oy 5 Aol Sladl b (23l Jslme Sl 5 pade Ll ov.

(CahsS 6l (2b3)0) ogmo Giumylil 9 5 Bl

o, 31 g
Looadjles sloogee (&5 sl Shy S
22 GRS oo a5l ey i 5 el sl
g o8 sile ax 0 OFY gleos Lylii o wlso
byl w85 L8 bl 9y9e woyd AD Cusb,
VU oyei 5l (om30505 Sjgots ogme (i)l
(Jacobi & Gils, 1997) wis pll ), Kisle;l Lawgs
5 b sl B85 050 5l oge 0je (o830 yed
LM)‘)b)&SMM)‘OWGKMJ
i)l laypSl ad el byl ey Jle
Jq)] \_i;) (‘;)las ;_i.»)) wy wﬂ..\s J.nl...u o.bjm
G& 5) byl bawgs asls ogs Jo)l wab
Ol bl 0l o0l 0yei o Shg g (o2
WA (gak0g,S ogee cadosly il Egomo
b sty l5l obosee 09y 20 (nl 4 (saieg,S
CodeS ¥ ojei s Sbogs F 00 Jlo codS
a5 ) 000 s CodlS 0gun <V 0500 0guen awgie

g a8 55 5158 LL 5l ades 55

o900 3Lusd 9 (C1) (S350 &)l ol a0 23!
Ol doys (Sojlepe Sild Glie b3 10
B0 y0 5 sy ogee ey 5 iyl Sy et
ogae i 005 05 alol ¥ 1+ 5l mde pei s
L aleogee lp ) oped (( Sojloym cade g
Y oyei woys Vo B ) o8 ey Lid Sy i
Sy 4 Sy A Yy Lie hhugie S s
aY as,of el o X oped o ofe b slogyd
5 S Sloyw Cuodleg el 00l (Gloged gy A5
logee 05 o0 cdnlive mo 050 (S5 )0 S5, i
@ il g gk 0,5 oY) akaly booyed bl
(Sayari et al., 2009) ui awlo duo )0

CI =S (ni.i))/(N.4)x100 )
edle a5 slrogs Slaws NP« Fojlo s do o Cl
Ol b (Sojlopm az)s i i)l | (Soslepm
(Sl VB jho 5D Comgy (S2y9,8 5 (adsloged

1. Chilling injury

Sy by, obely b slgime s (2013
Sl Y7o O pliee 50 (pSTp S (o) e
Ghasemnezhad et al., 2011; Singelton ) o plx!
(& Rossi, 1965

s (HTAA) (Lg e slaglans| sl ol
e s (LTAA) Ldgd slorlosT 5T o5
ooy diges o, (TAA) oSt sl s
Aiged p,5 O .00 (5 ,m503lusl (2009) Serrano et al.
Sl Vgo oo B+ 3 51 2 oo B o JelS 4l
oSes bl Ll s e Y5 FIA PH L s
Fgloo ;o aaBo VO oV e e v Ho0 b o g Wil
Getayile 1l Gei sl oS Ul ax o
5 (L-TAA) Ligd LS5 ad 56 g Joloe
B sge (HTAA) Légue olSys
Yobslie b laaige iS5 ol 5 Sl
s Ko YO 5 HiO; 25 Seo\d ABTS jio Lo
PH) o oliwd e Yge ko O+ o HRP
o S5 oobel il e SO S e 5o (VIA
UV-1700 Jao 5eS) siogibs il K Lavgs
o b plowl Gds 6,053l iegil VY s (s
S S e S -

SBIPH g, 5 bilmsssl 6505 0jlil sl
0o dugd slo diged i o9y L)"‘ Jrpn e oslazul
AN pH )Q)M?Jj).&m-" Ko 4\.1.»..»544 )SL: Jaws.w
29 Fegpl Voo g OV laggs Job 0 ) pH 5
SU1 50 092 g0 wyl5eS elS Y- paslos @SS ) cus
5l osbawgs] clale colys jo 5 Al (g uSojlul
.(Nakamura et al., 1990) ol Cewsas (V) alal,
C mg/100ml = AA/EL x M x D )
S3le3; 956 D
FI0PH ;5 iz o) PH 4o i oy ST AA
5555 Y- tpaibs J5Sse o2 M
EIYRENCES



%) VWAA 5l ¥ 8Les B0 5,90 ool SLEL psle

OrreS Sg dald slaogee I LeS Wog 418,55 S,
aipol sl o @ Jlo 52 5 dpis iyl oy (e
salis g (0o,0V9) gt Hless o1 5l w9 (o ,V F)
©olax o dubw (Y Jeuz) cldls 3les (s ,0VA)
b Ul gasw alls asjle lgreay Ul o %
s e 555 sy (s il ol s 4z 3]
Oloy by Jad gloo wwids ale elge 4 Ll
o 001 e 03 ol Lo Jalge cogue o3lusl el
Ol el b ezl gy g el (slaoed 5,05 .
00 iyl gt g o] SeaSicd 457
o loud Ul sloogao 4o dubw ladils slows azs o

D oS dald 4 Cad (eing FESUN IRV P

S wlao
9 (TA) yis Js sl (TSS) Jalomo ol Slge sladio
o g0 alo
oL 5 TSS s sy 5 aiel sl b (3 Jslone
TSS pyiin Jg ol plad slogine il pabs
(32,3 YEID) (35S g aimm Hled 4 (Ao )2V VIY)
LS (i (F592) o late valds Lo &
5 anelognl b ooadjles oge a4 VV/F L oab
slosd ATA - (p eS 5 sald jled 4 AUV L (p fieS
A, VY Gl b o s 9 0o 0V 0 L acse] ol
(Y Jooz) 09 3l vl Jled @

Jsloee sl slge Conns 5l @Bly 0 el a3 Lo
Wl o Cavoas (TA) ;o5 JB slaawl 4 (TSS)
S w35 585l ogeays Sl aal ool o p)l8
5 b ol (Jolme B Al (e corge
(Khanetal., 2012) el oo o5 Jlocwl rals
ol czge anel laall S5 iz
Gl 00 5oL p3, LUl ogee o pab _asls
ol e &S Jb,s (Hasanzade et al., 2015)
2 SN na sl anal al g i )18 iales
Iy il ogle Gube 08, )3 ek a3l ol
Lol 00l (TA) s BB slaowl rals coge

1. Total soluble solids
2. Titratable acidity

B slaSsh s ol b B o il

O sl slaosw! jles 4w b (RCBD) _dolas
Jeloei 5 a5 525 dmosls .ol plodil (158G a yo aalls
L eSle amlie 5 SAS (5 bl 133l b (5L

235 Sy HSUIs g0

S g @l

o5 wlaw
090 0310l g (139 (SSlee
b Jgle a5 aes o lis booly Kl aslin
o3l g (139 2 68U gt 9 del Sladel L
Sl ogle ke 08, Ul ogee Jla3 5 Job
)5 as ol plad s Slidsy (Y gax)
Wy g Sy o 555 gloa> (55, atal slaal
Rahdari et ) coul ool 39 iol3dl cely Baud o8,
diws 59, &5 J> 0 @l 2013; Khan et al., 2012
(Molaie et al., 2013) ol axilas Sl gasol o3,

Wy O90y5R e & anel laseul o Ll
e GRIB L Sl 50 a5 pebiles S o0 SWS
55 I 8 e wd) (Jokw aB) g (Jobe
oz o yo &é, oo jUasl (Shafeek & Helmy, 2012)
il osee 03l 5 agme A, el b oo
oz yo ol plis Sl Claalie o5 Jl> o b
S e poss JT0las (gin g deel sl b 0t o
ool adl ol an 4y bhogee S5 Coge oS
ot Jloiz! cpl wsoizs o )leds Giolesl opl jo b 5
o laoges g b 5 (nl adg Bro iy 35l &S
9 oo 4 3 Epdge (nl 3590 3 aml adl)f a5 a8k
3,18 (65 380 Dlalllas

WY - eI I CUON IR VU [ PR Py PN E DR POt

(Y Jgu2) 995 1o Sxe 090

s 5oy 5T o0
2 o5 9 el b L Jslre 50Sibo anlie
Ol wals b awglie )5 ogle ule o, LI o5
OF 9 aelogl s b aS sroge 3l o
5 odle asiw a5 Sla )l oload wiod ik Jsloee



g SbeS g g g el laosul b 254

(o 99 5Rilo oold) ogles yulo 08 Ul 0ge oS Slas 5 y5im

Jsboee 510 San 5 putie Ll vy

g aiel (gloapul Lilgmme J"‘L OeSale dglie ¥ Jgo

Table 2. The effect of Amino acids and Pepton foliar applications on quantitative factor on pomegranate cv. Malas

Save fruit

Treatments Fruit weight Fruits juice Fruit diameter Fruit length White arils
()] (%) (mm) (mm) (%)
Control 396a 38a 83.6a 85a 18.2a
Amino Acids 382.2a 38a 83.3a 83.8a 14b
Pepton 384a 38a 87.5a 84.5a 16ab
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Table 3. The effect of Amino acids and Pepton foliar applications on qualitative factor of pomegranate cv. Malas Save fruit

Treatments TA% TSS% Taste (TSS/TA) pH Vit C (mg/100ml)
Control 1.7a 16.5a 9.7a da 24.5b
Amino Acids 1.5b 16.8a 11.6a 4.1a 26.1ab
Pepton 1.56ab 17.3a 11.1a 3.9a 26.8a
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Table 4. The effect of Amino acids and Pepton foliar applications on some bio-chemical factor on pomegranate cv.
Malas Save fruit
Antioxidant ~ T-AAL* T-HAA? TAAS Total Flavonoid ~ Total Phenolic ~ Total Anthocyanin

Treatments capacity%  (mg/100g) (mg/100g) (mg/100g ) (mg/100g) (mg/100g) (mg/100mL)
Control 66b 105a 603b 708.3b 37.8b 219b 74.6¢c
Amino Acids 66.7b 106a 604b 709.7b 42.7a 213b 85.7a
Pepton 72.9a 89.5b 627a 716a 29.2¢ 234a 81.1b

1. T-AAL (total antioxidant activity lipophilic)
2. T-HAA (total hydrophilic antioxidant activity)
3. TAA (total antioxidant activity)
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Table 5. The Effect of Amino acids and Pepton foliar applications on qualitative factor on storage life of pomegranate
cv. Malas Save fruit

Anthocyanin Chilling Taste VitC Marketable
Treatments (mg/100ml) injury % (TSSITA) (mg/100ml) TSS% TA% score: 1-4
Control 765b 20b 12b 215b 16.9b l4a 38
Amino Acids 86.6 a 18.7¢ 15a 228a 17.8 ab 12b 4
Pepton 76.1b 25a 14a 224a 18.1a 1.3ab 2.8
i Chilling injury (%) L em)L%s kgl.:ae%.a O wl.aj Cﬁ.‘ o
25 0,95 b o Syl oilbewgsl Gl aisl slaaul
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Figure 1. Effect of Amino acid and Pepton foliar rreS g0 ¥ oyl 0,90 51 e 3] (garan 5L
applications on chilling injury index and marketability of ) B )
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