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Effect of hot water treatment on quality and antioxidant properties of cornelian
cherry (Cornus mas L.) during cold storage
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ABSTRACT

Quality and nutritional value reduction after harvest, limit shelf-life of cornelian cherry fruit. In this study, the
mechanism employed by hot water (HW) treatment (42 °C, 10, 20 and 30 minutes) on retarding senescence and
keeping sensory and nutritional quality thus prolonging the storage life of cornelian cherry fruits during storage at
4+1 °C for 21 days was investigated. Result showed that the cornelian cherry fruits treated with HW 42 °C/20 min
effectively slowed the process of senescence and keeping sensory and nutritional quality, with enhanced ascorbic acid
contents. Cornelian cherry fruits treated with HW 42 °C/20 min via increasing ROS scavenging molecule
accumulation or enzymes activity such as ascorbic acid, superoxide dismutase, catalase, ascorbate peroxidase,
peroxidase, glutathione-s-transferase, glutathione peroxidase, glutathione reductase was accompanied with lower
lypoxygenase activity leading to decreasing H,O, accumulation and all of them results to enhancing membrane
integrity revealed by lower malondialdehyde accumulation and electrolyte leakage. Finally, postharvest HW 42 °C/20
min treatment can be introduced as a useful strategy for supplying cornelian cherry fruits with higher bioactive
molecules accumulation along with maintaining membrane integrity and prolonged storage life.
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Table 1. Results of variance analysis of hot water and storage time on cornelian cherry fruits physical and biochemical
characteristics.
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Table 2. Mean comparison interaction effect of hot water treatment (HWT) and storage time on polyphenol oxidase
(PPO) activity, electrolyte leakage, malondialdehyde (MDA) and lipoxygenase (LOX) activity of cornelian cherry
fruits during storage at 4+1 °C.
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In each column means followed by at least a common letter, are not significantly difference at 5% probability level.

B axg 550 ok 6 Glp aatie S
Jub Gleaiss  galwsar wilgioe 5 wilad)S
Jed 3l o saiSornSt lag T b o]
@7 Sl HgealannSThy 5008 o5 U5 oS 0
il 5 oS 1w B 1, elisl
O 5l o 9 Wsdier JSl sd slaaeS o
31 ST Sl Sosl, 4 (030093 Djgo 4
(Shewfelt & del Rosario, 2001) wgd oo 4325
olpdl asT wis S slgain, (1998) Pinhero et al.
e sbal 4 cel U5 enSend cdled
Glsp e a5 2is,S 3,155 (2010) Rui et al.
(el O o ol)fb_';.it.; a>,0 YA) ‘a)f
shals (glo gime b 4y 1) SIsSY ogae (So3le pu
g aS)lsorylle liae g (Sgr cuis ralS L aS ols
olyor (U5 S gmd Pl Cdld palS e
20 SlsSY oges 50 (Fojlesms 0)90 Jsb 5o ol oo
355 S 9] M}"] Codled ol )8 il ax 0 SO sles
e Sl Glise il L oS Wl Gl
5 Sl bl pe 0y Slaoeul (e 2l
..\....JL' <? o‘).o.b ..\.H..:‘ s_i.....l}....]
Sl a5 Wo,S 5,155 (2008) Chen et al.

59 90 Sded ol F il ax 0 YA 55 (dls

5 oo CokS )M o Lad kSl bl

S Lae sloond i ol dude ] ee Liljil
w3 &y bogeysr 9 e SGES (s
Slg=e ¢ g <uii (Gao et al, 2016)
il s et pSeslul sl aalligolle
Laé 4 odel 0,1y ol 5o oanasylis lgieas Lié
Lad olgly Olymsd 0uiiS (WSaine g Kigud g0 oolaul
51 MDA (Hodges et al, 1999) uis
ol pa3E lied Yoare 5l (6 b baiiye
Wang et al., ) 5o 0 08,5 4 3.5 Jokw gulanns]
ISty ad5 Jsies H5nSsed my] (2005
Jos A1 0 Wlsice adss 5l g 45 2Bl o0 anST 5
i 035098 STy 4 Bgans SenSTnges o3l
Smpl Jos )0 5 O35 wemST 05l
ods Lo slrogeo ;0 00 oo 4 i Q‘Wl‘;ﬂ
Ol Sl anl b cuS 5 50 05 lsa b
ISy gshaw ol @ e U5 onSged 5
YLl (_,;l.mm)’.ﬂ cudled ilpl s oS g
czge B9, Gslisls 5 lasly obeSul
Cao et ) 95,5 oo Oi9,0e0 STy Fohw ials
Slsieas e cloon ygmlopesTy, (@l., 2010



Y¥q VE- ol ) 8,Les O 80 ol SLEL psle

Sy98bge jloss 50 SouyeSl annsl Gliae o i
(Y Jgu) o sdmlice 4aBo Ve Gowdy 05 Ol o
lgensd daSlign slogil colld izee
GlasmSTyy JsSLE GYBE GlasTy ol)sSul
5 Al ksl GlanSTy sbslS
cblsy 5l Sl 53U Cod jS 90, 9SGl
Slad (¥ Jsoz) w88 )13 008 Ol jo (sy5absé
shls daads Vo ety p,5 Ol jo (g9absd
55 Bgamsd dpanS Ty g0 00 5 Cellad i o iy
£S5 2l 5o Gygabst e g Gllesl oL
he aw booals jles g agds Ve Sosew
e g SOl S92y )b pre Dolds el
2 Sosabos Jles g jle 99 (nl e ol s o
oddlive (g o goe Dglay aads Yo Loeas 6,5 O
SYBE 5l cdled Gl i (¥ Jooz) wtd
Yo Saen 08 Ol o g5abst laslet 4 by
S s g0 nl w9 oop Ak Y-
Sled 5o (Y Jgom) aid cdwlie gyl Jxe
Jgl aihn j0 aido Vo Sowds 8,5 Ol j0 (5 9abgs
GRIB STy oSl mpl clld e
ol cdld Jlade pgw g pgo atin jo (Jg bl
e ity Galesl QL 53 w28l 2ol 3l
b 4 bgrye jlanaSln OljgSul mpl collad
Sgr Aardy Ve Saedy a5 Ol o (g gabye
IS mpl cldbd ol aiiiar (VJse2)
PS5 2l 50 osabst slajles 4 bgye jlansTy
S g e ol o 9 0g Al Ve Do
Solay A s Ve Soea p)5 Ol 0 (g 5abge
Sl b (F Json) ads samlive (ol sine
Codled o 5 il a0 e 0wl L sleogas
5 9Lt Ll m Shalim ek 0sslslS el
Yog Voo o8 Of o (5y5abse slajles
Ol Gyt g clas (gylo gme Dglas ag o
Ao 3 Shmdlim b 0glels il b
g od odwline daBo Vo Suwds p,8 Ol )0 (69abbge
sy byl ple b Solo g Oyl Lo o2
2 STy 0lisls il cled (F Jsaz)
Ve Saedy )5 Ol )0 (5y5abse sl g el e

GhalS gl sxe ok 4 1) Gee oge (Fojlesm
s u..&ls l.v )5.9 0940 ‘;Q)Laru u.....{alf MQGA
wbls MLLSQ o‘).n.b “\":’“‘\”Ls‘)g)ﬁju u‘).».ﬁ 9 (5'9"
sl o5 Sloylil (b (gym A5 Ceu Lis Sl
Jub GladisS w5l G mexd b Lo Loges
polie g U5 cnSend cld aaldl g 5]
sals el olo)S [l ol oo 0T o 9lle
sle o Lae ol Gnalidl 5 asallisopslle ez
wSdllgogglle gaz Ml eizmen 5 WS
A ST Jd slodisS pazs b (Suop bl
(Huan et al., 2017)

5B ol las Wools il ylg 4300 5l Jol> b
Oloy e 5 o5 Ol o (5558l il 5l ey e
PR CU W IVOR PR POR VW y P jUOrpge P
GYBLS 6 gomsd oSl pgus slops 3l collad Jlade
09bslS Gl JSLE GlanaSTy, byl
56599, 95Ul g 5yl im ok (355l SlanST
ary Llz gl o ead IS wsl e oge
blie Sl g 09 Sl gixe 35, VY Soeay ol 5 sle
2 Syl oloy S g )5 Ol 3 (5y9abse Lo
e g SpeSl ael (5o, aSTy e
O3sbelS g lanaSTy JoSLE clansTy olbyeSal
Lglmm}ﬂ Cdled i Ll og o gme 5LSs,
Al ok 0gbslS 5 SlaenSTn elslS
O Jgoz) cailas s )ls sxe

9 Jol e b 59,008 annSTy pex liee
pS ol o Gygabse e g wals Jles ) pge
S0 e Dglai jlond 90wl o g old lid alS
&S Sade (1 eS ui).ch)'T ULL JRRRUNI KRN
T T O ST 1 VLS WL 1
Jol> mls (¥ Jgu) e )8 cud aids Ve ey
GSsaboe [laws jo aS ol lis o Silee dslin
Oinlosl L b aids Yo 5 Ve Soway 0,5 Ol o
Ol 4z 51 28l Gl SopsSl ol e
win ol 90 opl j0 SoyeSal apul Gl
A RS bl gl ped g pse



PCER Y -5 SOUURE RVUWK 1 I [ROR PRSI JVPR S I DU I P L SUSIRREN L1 g Yo-

Yo Saew 0,8 ol 0 6y9abse Jles jo jlansTy, als Gy, ulesl pll atas aw b adds
61K paw atan o (F Joux) ol sawlice adds o5 Ol )0 5y9abse Jled Cou slbeges yo cils
Ol ol axe o asl ) slegee Jol atie ;o o3l cpl codlad aiBo Yo g Vo S
258550, 0sebsls mupl cdlad lie ity O Sld pgn a3 Jy il Bl ege
Cod aiBs Vo Saeds 0,5 Ol jo (gy9abgd e Obb ye il pals s ks g0 ol o el

(F Jgaz) 00,8 03Ul il Celld Gl it Giale]

Sl 5l (H:02) (359,008 SSTy oz o)l o 5 (HWT) 0,5 T jlos hlice 51 (5:Silos aglicn ¥ Jgoor
$looges (APX) laraS1y, b )5Sl 5 (CAT) SYBLS (SOD) jbgannsd dwSpgms (slae 51 Cullad 5 (AR) ooyl
ST sl a0 T o (6 S b w5
Table 3. Mean comparison interaction effect of hot water treatment (HWT) and storage time on H,0, accumulation,

ascorbic acid (AA) content and superoxide dismutase (SOD), catalase (CAT) and ascorbate peroxidase (APX)
activity of cornelian cherry fruits during storage at 4+1 °C.

Storage time  HWT at 42 °C H,0, AA SOD CAT APX
(day) (min) ("M gr*FW)  (mg 100 gr* FW) (U mg *protein) (U mg ™ protein) (U mg ™ protein)
0 0 12.2+0.8 65.9+ 1.6 443+ 0.5 240+ 1.0 159.7+ 3.3
7 0 20.5+ 1.3 def 67.1+ 1.7 cdef 53.4+ 0.8 fg 26.1+ 0.7 gh 136.0£25 d

10 21.7+ 0.9 cde 63.4+ 1.5 ef 54.6+ 1.0 efg 26.6+ 0.8 fgh 123.8+35e
20 16.0+0.5¢ 68.3+ 1.5 c-f 60.6+1.5cd 39.3t14ab 162.4+34a
30 18.1+ 0.7 fg 69.4+ 2.0 cde 56.0+ 1.8 d-g 32.3+1.3de 150.3+ 3.4 bc
14 0 319+13a 70.9+ 1.8 bed 50.9+14¢ 30.0+ 1.4 ef 88.4+21¢g
10 31.7£0.7a 65.9+ 1.8 def 61.3x1.6cd 29.6+ 1.2 efg 90.5+5.2¢
20 20.3+ 1.1 def 76.1+ 1.8 ab 68.0+2.1ab 38.3+ 1.6 abc 141.6+ 5.6 cd
30 22.7+£0.6 cd 725+ 1.4 bc 67.3t2.4 ab 36.1+ 1.1 bc 140.6+x 4.4 cd
21 0 30.0+£0.7 ab 55.4+3.3¢g 59.3+ 2.3 de 24.3+05h 61.8+1.6h
10 28.7£0.7b 61.7+18f 57.9+ 0.9 def 28.7+ 1.2 efg 72.1+4.1h
20 19.1+ 1.0 ef 80.5+2.6a 71.6x20a 40.1t12a 1228+ 4.4
30 23.1+06¢C 73.4+ 1.8 bc 65.6x 2.5 bc 35.4+0.9 cd 107.6£05f

Wl a0 0 Jleis | e 10 (6518 pme Solas (S ie By S Blas L ole 1Sl et 0 50
In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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Table 4. Mean comparison interaction effect of hot water (HWT) and storage time on guaiacol peroxidase (POD),

glutathione-s-transferase (GT), glutathione peroxidase (GPX) and glutathione reductase (GR) activity of cornelian
cherry fruits during storage at 4+1°C.

Storage time HWT at 42 °C POD GT GPX GR
(day) (min) (U mg * protein) (U mg * protein) (U mg * protein) (U mg * protein)

0 0 7.6+0.2 11.7+0.6 1.06+0.03 6.5+ 0.3

7 0 9.3+0.3f 11.1+05e 0.95+ 0.02 cdef 6.8£02f
10 78+03¢g 11.2+0.2e 0.96+ 0.01 c-f 6.6+ 0.3 f
20 9.7+ 0.3 ef 146+ 04b 1.25+0.12 ab 8.5+0.2cd
30 94+04f 11.7+ 0.4 de 1.07+0.07 bed 9.0+04c

14 0 11.3+ 0.1 abc 12.8+ 0.4 cd 0.74+0.05 f 74+0.2ef
10 10.3+ 0.3c-f 13.3+ 0.4 bc 0.80+ 0.02 ef 7.9+0.1de
20 11.1+ 0. Ad 16.2+05a 1.34+0.13a 129+ 0.2b
30 12.1+05a 146+ 06b 1.15+0.11 abc 13.4+ 0.3 ab

21 0 10.1+ 0.5 def 13.1+ 0.5 bed 0.70+0.03 f 8.8+0.5¢cd
10 10.7+ 0.3b-e 13.2+ 0.3 bed 0.78+ 0.06 f 9.1+ 03¢
20 12.2+04 a 17.6£03a 1.21+0.13 abc 14.1+0.2 a
30 11.7+ 0.3 ab 14.6£05b 0.87+ 0.07 def 13.0+05b

Wl e 0 0 Jlisl e (o ()l g Golds oS i By SO Blas b ole .Sk giw 2 50
In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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