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Table 1 Physical changes of Thomson orange cultivars during storage and under water stress

volume Width 1(mm) . .

Storage (mm’) Width 2(mm) length (mm) Thickness (mm)
(day) Without Without Without Without Without
stress Stress stress Stress stress

stress stress stress stress stress
0 V71492 2094561°  TO00209° 7834146 7640£146" 7890+132* 8068+127* 8088+193*  4104026°  5.162052°
30 219644370 2024426  TASTA  T5STELTY T3.1241.54° T62THAP  TI56H3F TBISR05 RO 5124096
60 205337° 368523 QQHM  6330211° B9 65214185° Q6P MSRHMAD 2004035 4834107
90 19744155 21934347°  5559H8F  5755209% 52754231° S480H191C  5597+168° 5947+159°  0R+002°  456H024°
Table 2 Physical changes of Valencia’ orange cultivars during storage and under water stress
Storage volume . . .
(day) (mm’) Width 1(mm) Width 2(mm) length (mm) Thickness (mm)
Without Without Without Without Without
stress stress stress stress stress
stress stress stress stress stress
0 18534572 2694586 6993+209° TR 7003+153° 74.13+124° 7061+195° T62THIST 12294034% 12174052
15 17324438° 1843+564° 66150224 8363 6715H96  723+156° RIOLL7A 70842517 9534062° 11352064
30 15434491° 1709+:4.72® GBI 651812087 ANHARD  TIBHED ADRHEBY 6653790 77440760 975+040%
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Table 3 Chemical changes of Thomson orange cultivars during storage and under water stress

Storage Weight of extract (g) Weight (g)

(day) stress Without stress Stress Without stress
0 143.8+4.37% 163.5+5.57°% 261.7+7.46% 272.9+6.34%
30 127.7+6.42° 149.25+5.51° 244.5+5.22° 260.7+6.19°
60 119.7+4.61°¢ 122.8+4.35°¢ 232.7+6.37°¢ 223.5+7.22°¢
90 109.4+3.75¢ 119.4+44.73° 230.6+5.76° 2104+5.83¢

Table 4 Chemical changes of Valencia’ orange cultivars during storage and under water stress

Fig 1 Antioxidant value of Thomson orange cultivars
during storage and under water stress
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Fig 2 Antioxidant value of Valencia’ orange cultivars
during storage and under water stress
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Storage Weight of extract (g) Weight (g)
(day) stress Without stress Stress Without stress
0 184.27 +4.46* 214.5+6.35* 173.7+5.16* 211.3+£5.73%
15 171.6+4.52% 196.6+5.09° 145.8+3.87° 169.4+5.39°
30 156.7 +4.37° 172.9 +6.48°¢ 132.409+3.56°¢ 154.1 £6.22°¢
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Fig 3 Vc value of Thomson orange cultivars during
storage and under water stress

Vc

W stress

1 Without stress

(mg/100g)

day

Fig 4 Vc value of Valencia’ orange cultivars during
storage and under water stress

ST ml Cdled g5, 3 LWl ST D] 0L 5 Il

Sls Y 5 S Iy gansls YY) e W gan )l 0

5. Paolo

v

SIS s b [4] TOLSes 5 05l ol 28
Sl I s Sles) 8T Jedly I S LS
(LS 555,08 5 b sl 3T kS 5 558) s DS 5
Job 3 ek el SISt ol Clled Sl uis Ly, ool
Sl b oS 5 Bl Sl 4 b e 3l 6 0L
U S WU S I\ SN PR - RCIR SR KW { B |
05 ey SenS] T 3B Y] e s Tag s slulY
Pl sl QLI AV B 0078 1L il 1 I s gl
Sesy 3y \+ Gy sy DPPH slis [11] 0LiSes
s el S e 5w sy L (DS el 25)
s S S 65 s Jpes S YA L) A/YY
S AS o My Al s st e sled sl s g5l
IYYOYT S o 550 o S 51T gls JICal, Wl5 e
Ot 5 bwdly J& 5 55 € ol Ol poois —£-Y

el ol osls OLEF £ 5 T Jsder s S sSl el Oljpe
5 Ol JE 85 55 a3 C ey Olpe o 2ie
osn ol Sas v RS Ga gl 5 Ll
ap (08 Ve p S (MY £ VY0 5 YWY £ \NVE)
Olges (eS «ils S5 ol 5oy 53 25 b aped OF 51 day
bwcdly JUE 3 5 Q0 555 55 Osmasls W,y A5 L 4500 55 o0
(Ore £ VN 5 WAV E A0 i T s, s
& boadaly 5o 55 GG a5 sy (S Ve S k)
W05 G W 5, B Sy sl el Olss &8 el ) O gensls
SalS ol bl il malS O Ol sl (gls pme oslis

S sSal dead Ulsee Slais (P>0/05) as 555 ls e

2. Contreras-Calderén et al
3. Lagha-Benamrouche and Madani
4. Yang etal



ST 5y e 5 ol 550 s S5y bl

Ql)&@}@ﬁga]ﬁw

V0 55, B i3l Ky K 0k cde (b 55 0
b 0T Ol ol o 55 o gal 55 bl 5 g Sl ey 2l
il hals gue ol ke

0 Jsdr 3 Ol wtily 53 (S) laaxls =W s
sgh e odalin ¥ Jgdr 5o &5 jshilea (ol sl ol OLES
Sl a5, 5 5L 5 SIS O dped 53 gl
ldses 53 4 5y, s Ll (P>0/05) aaili gyls one
L (80708 & VAA) e o 2eS sy ol oS 205 Cos
S e Ol e b s a* axls Ol .ol
b 535 eSSl oS A5 o slaiged 52 5 2L
Ll (St rals A 55, B sl s 5 S ke
o bl sy 2SS (gl Ol e 53 bF ax s Ol
ol A5 Ok gdiges 5 0SS Cod slad sl
AES sdalis b*d)bduu

e 2alS (g s g SIS ) 55 g gleS i
IY0] 255 o s OMSE 55 5 S S
L5 508) s 555,08 LLS Lacb s 5 s JS sls U S0
OLLS 3 Ly stuSder laepSS) (p page (Lehdsal S 5
o by i b sl Wl sl 5 [V dea e
Sl s pe O S Gla 3L s sdde 2ty plend (655
(335 S el DS s (Sis i S e S 518
GBS s s el IS O e
el el s @ S [YV] 55 S Sld s IS sl s
LS slalie Sosu jeme ol sty 35 5 o LSS w0
S pesat 53 lie mls [TA] 535 e s

IYAT el ol 55158 58 Oy 9 SO,0 5 S W

¢

L oses 0 (BEC Gl 5o et K (G 2
(il 55T 5l o 5ls 0L a0l asdllas ol L3 S s
Sle 5 G150 ol b all S apda s o g
33 03 S Jns 3L a8 S GladlE 5 C el
Oliee 5 ials Lol Olpe st b U, sanls
Sl gl el by sl ol ulpl C el
GMES (b St 5 G B Sesme 3 ST 5T
S € sl Ol (2l33) 5 b OLS 5 e G5 5 0
O [A] OLGs 5 pade >l fapy 5 S e
s Sl 5 s S JE L 03, 53 A Sy Sl
b Js e YL bl gl s dals s e les
52 SR Gl 8k SRl O Ol Lol B s ol
5 U s e Jseme DU 3 eld 9IS slen e
Sy sSl s s a5 K3 S 5,15 55 [Y8] O Kan
Sl b s s sdaline S50 a3t sl s 3 A

NOHINEN

\:‘."‘":j‘ﬁ K] gj..ml}' dlﬁﬁ 5.<'|) Q‘n.o.? —-0-Y

R RVL I PR RCIR VPRIV R T | OO
Osdy Slatiged 53 Ll JE  auls Coy SO, O is
e glbdsy s bF o asls (sl oLl s i
W S gl Sy il s dals Wl b guls e
SIS s S35 55 A5 O 5 A5 L ased )3 pmen
Ll (P>0/05) wis salie (gl me sl Slidis) Oljee
YA 5 Ledls anyls obds, JIVS EACICICN P PR UG

u.p;-l.w L 4.]4.1‘) B (sl w.alS 0V/+0 £ V/4¢ a 00/YAL

e 3 A% el Olne s sdalie Ly, pmes o D

6. Perez



VEOY e 4 o5 VYA ol Ol 2l sl 5 o 5le aloes

Table 5 Color changes of Novell Thomson orange cultivars during storage and under water stress

o 3 . 5
Without stress stress Without stress Without stress stress Without stress
0 25.40+1.54° 28.45+1.93° 73.44+6.54° 7436+3.72%  59.75+5.23% 60.87+4.37°
30 23.27+1.52°¢ 25.79+1.67° 68.73+6.71 % 71.97+3.94° 54.70+4.97° 55.89 +4.52°
60 21.80+1.67% 2536+1.45° 65.03 +5.85° 67.13+2.87° 48264476  49.89+3.86°
90 21.23+1.15%® 24.82+1.82° 64.5+5.63° 65.04+2.74° 45.09+4.53°  46.61+4.22

Table 6 Color changes of Valencia’ orange cultivars during storage and under water stress

Storage a* b* L*
(day) Without stress stress Without stress ~ Without stress stress Without stress
0 20.18+1.37% 22.53+1.62" 68.85+3.17° 70.14+2.36° 55.29+4.28* 55.38+£2.25*
15 19.92 £1.43%  22.11+1.53% 68.33+2.91° 69.9442.57° 53.65+4.36® 55.04 £3.72°
30 14.50+1.09"  21.80+1.29°  67.28 £2.56®  67.53+£2.28*  52.5043.87% 54.89+3.44°
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ABSTRACT ARTICLE INFO

One of the most important problems in the field of cultivation and Article History:
production of garden products, especially oranges, is the irrigation of the

plant and its amount. Iran has many challenges in growing and Received 2021/ 11/25
producing orange fruit due to its diverse climate and being located in a Accepted 2022/ 07/ 20
dry region. Based on, in the present study, the effect of water stress and

storage time of the product in cold storage (fruits of Thomson Novell

cultivar after harvest in cold storage at 5 °© C and 85% humidity for 90

days and Valencia oranges at 20 ° C for Stored for 30 days) on chemical Keywords:
properties (antioxidant activity, ascorbic acid content), physical (weight,
width, length, volume, volume, weight and weight of the extract), color
characteristics and sensory properties were evaluated. The physical
changes of Thomson and Valencia oranges in the samples without water
stress on the first day were not significantly different, although minor
reduction in storage time. According to the results, the highest weight
loss, extract weight, antioxidant, ascorbic acid and volume of orange

Thomson,

Valencia, Water stress,
Orange,

Storage.

varieties during storage were in samples under dehydration stress. The
color components include brightness, a * and b * decreased in Thomson 10.22034/FSCT.19.128.57

. . DOR: 20.1001.1.20088787.1401.19.128.7.2
orange samples under water stress and during storage, but the Valencia
orange but did not significant difference was observed. Sensory
properties of bad taste and bitterness were higher in oranges under water *Corresponding Author E-Mail:
stress and scored lower in terms of sensory evaluators. eatayesalehi@yahoo.com
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