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ABSTRACT

Ripening of fruit includes major physiological and biochemical changes that change the color, taste, fruit aroma, texture and
nutritional value of fruits. During storage and after the full ripening of fruits, if the fruit is not consumed or processed, over-
ripe, and their quality is decaying rapidly. Since the harvest at the right time can improve the shelf life of fruits, therefore, the
effect of harvesting stage and chitosan coating were studied on shelf-life and quality of physalis fruit. The experiment was
conducted in factorial based on a completely randomized design with three replications. Treatments consisted of harvesting
stage (green mature, yellowish green and yellow) and chitosan coating (0, 0.5 and 1 percent). Fruits were stored at 15 °C for
30 days. Results showed that the harvesting stage and different levels of chitosan coating had significant effects on quality
and shelf-life of fruits during storage time. With fruit maturity, weight loss, vitamin C, carotenoid contents and flavor index
significantly increased, and chlorophyll content, Total phenol and TA decreased. Chitosan coating treatment delayed
decreasing of chlorophyll content, water loss, total phenol, TA, fruit maturity and color change. During storage time, the
highest weight loss, flavor index and vitamin C, was observed in control fruits. Also, mature green fruit treated with 0.5
percent chitosan had the highest quality during storage time.
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Table 1. Physicochemical characteristics of fruits of the Physalis angulata L. at the beginning of storage

Harvest stage Total phenol TA TSS TSSITA Vitamin ¢ Chlorophyll Carotenoid
Y (mg. gr Fw™) (%)  (Brix) (mg.100gr Fw')  (mg.100gr Fw')  (mg.100gr Fw™)
Green mature 0.84 1.74 413 84.53 52.58 21.06
Yellowish green 1.85 1.086 4.96 96.12 26.71 315
Yellow 241 0.941 5.8 118.95 17.38 39.26
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Table 2. Analysis of variance for effect of chitosan, harvesting stage and storage period on qualitative traits of
physalis fruits

Mean of sguares

Sources of changes df V‘ﬁ's‘-iht pﬁgﬂl TA  TSS TSS/TA VitaminC Chlorophyll Carotenoid
Storage duration 2 13868" 6117 177 367 19841° 763665 = 1172.84" 19645327
Chitosan 2 167917 0277 0140 366™ 31877 1393.16™ 35176  43.159™
Harvest stage 2 112577 256" 02527 140 16.74" 189.126° 96085  376.87
Storage duration x Chitosan 4 8877 4177 0029" 035° 598" 39741 188017 113977
Storage duration x Harvesting stage 4 7847 6227 0010 3.086™ 1.84™ 54366™ 77597 146651
Chitosan x Harvesting stage 4 225887 0.041™ 0.0099” 0.88™ 250™ 1678.011"  1.289™ 76.99”
Storage duration x Chitosan x Harvesting stage 8 1.84™ 0428™ 0.0056" 246™ 338" 1431.039"  6.22" 105.28™
Error 54 0970 0312 00249 0707 0692 12077 1.32 2.63
cv 23123 13044 268 1147 948 6.80 9.25

9.72
DS e WS 055 g 00,0 0 5 ) mhaw ;o lo gixe NS g et

** * ns: Significant at 1% and 5% of probability levels, and non-significant, respectively.
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Figure 1. Interaction effect of storage period and chitosan on weight loss of physalis fruits
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Figure 2. Interaction effect of storage period and harvesting stage on weight loss of physalis fruits

e

14 7 " Green Mature H Yellowish Green H Yellow
12 - aI
€ 104
n it
& 8- 50c¢8
= 5908 bc
£ 64 i P ; c
[} FE e
3 44 i B g 2 de e
1 iEm =m
O e " et et
0 0.5 1

Chitosan (%)

08 Sty Swg e slrogao 4o 58 (el do s e Cllilo g A e g )5S blaie 31V S
Figure 3. Interaction effect of chitosan and harvesting stage weight loss of physalis fruits

2 Ol idg led W86 (gleogee jo (S
A% oaslice glo )Ll 5l 55, Ve

oSk amlie Joax I Jolb mbs Gb
Sloogse 5 b dlya olivo esen E5k b (O JSH)
Sl (b s s wdl alifl oo pocty g e
JB Gl a5 ysbas redly pals (L slge liee
Yo 0 5,0, doye j0 cadciloy slrogee ;o
Pk YITT) olime o (Slojll 1 ams 9,
Sloogee ;5 Of Glie b a5 09 (S 28l o5 2
3oy Ve o oy bl jew al> oy sadcuilo
OipeS e (Sl (gl pae gl Sle L
(S5 28 05 o8 oo VI FA) US55 5o
Saw g db jew dl> o j0 cabcllo p slrogs o
A odslive gloyldl 59, Ve

Slolsl (b oy ST pliae ol (las @l
delge ol (ulpd 4 aty &5 3p atdl pals

Js Jis
Sloogee 3 aosls uilly a5 51 ol uli
obey ool @il as ols las eo gty Sugye
Fblae Ol Huoren 5 Cullo y > o (Sl Ll
SIS izres g Cllyy doge g Slolsl Gl
o b 5o OligS Ade 9 Slo)lsl ey Jlie
dsoz 5l Jolo mls (V Jguz) o9 jlo gine 2o
Sloylal bjo ol las (F USK8) Sl a o
03y Cdy Swgye logee )3 JS B Glie o
Omzes (Bl galS e gl roliel Lol
s gl ol o sl ge olisisS ity
a5 sbar sl ;o 2b a l, S 8 pliee RS
Slien (St 23l 0,5 1 08 ohon T101) i
L oS Gda boad les slaosee jo JS° J
A oanlice Slo,lil 59, Ve sl o wo 0 SO e
Sl 05 )3 p S ke VTN U5 S (Gl p5eS



YA VWAA g ) 5yles B0 80 ol SLEL psle

ol il wels 4 s U5 s ol
35,5 g (Ldg kS slee ST, Gl (nizen
ot g9 5l ozl Gl lgns 530 cos
Lo oboll (b byl ol jo JS 8 ials
J5 8 e el oyls cisllas L3 sla ing
2 e Grae Jdoa Slolil ploy Gl L
Sl (Flope wiile e slagis b oallis
o 39S Libgr wisen (Cao et al., 2010)
90, LalS & ygods g b ogue Sl auas] s
] b o amais g ooas €O, ials
S e Slap 5151 (S a5 SISl ¥ i
Diaz-Mula ) oS’ o sl 56 conl Lé olos 5
Ailgs oo 0wl s o ol (et al., 2010
S Jols ol 5 ogline slacbale Jloa
Sy90 OligS Gibg calite ol o glate

b solawl

5 Cebloy al>pe g clly Jgame g5« arme
b gmlPl b el wlgiee (Sam, al> g
9 4Bl S92y ogee Sl asn o L LSS
JSi5 1) ogee jo sl Cudalie 0 5olgl8 L
Olgieds GV 5l (s Sl 5 gy om0
S g9yt Jle plalS o Jyero Sl
Cool (8 DL 5 5 )3 Gl wal YIS
WS e 5B 1 VI s 5l lssome] a5
o 039 Jsb )0 Woges J5T B8 (e j0 Sl
> o vadgy Jro (Al oS a4 cdls
9 s, bad lalyl o8, il oleg jo (S,
LS5 s (S Sl slos g Ll oy50 Jsb
5 W LBluST 25 lp 658 oS e (B
Bi> b gplaezr 5o bjlasly L)l o
Bautista et al., ) oS oo &S 15 59,0081y,

Sl eirlysnS b Cos 5 udss ol o (2003

B Control sample  ® Chitosan 0.5% B Chitosan 1%

3.5 -
7, b
g )
;-92.5- e
%D 2 4 ef
'21.5-
£ 14
Q.
B 05 -
(o]
oo d BB e

10

b

20

a

Storage duration (Day)

03 ptedy Stwgye slaogee J5 8 lime 2 (e 9 I, ol Jlie S1F JSCs
Figure 4. Interaction effect of storage period and chitosan on Total phenol of physalis fruits
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Table 3. Interaction effects of storage period, chitosan and harvesting stage on qualitative traits of physalis fruits

Harvesting stage Chitosan Storage duration TA TSSITA Vitamin C Carotenoid
(%) of (Day) (%) (%) (mg.100gFW™) (mg.100gFW™)

Green mature 0 10 1.095b 4.33hi 185.18 e 37.07d
Green mature 0 20 1.072b 6.33f 191.29d 16.12 3f
Green mature 0 30 0.585¢ 13.03a 195.33 ¢ 9.83h
Green mature 0.5 10 1.279 ab 4121 187.47 de 37.67d
Green mature 0.5 20 1.105 b 5.063 h 192.79 cd 37.090d
Green mature 0.5 30 0.867 cd 10.003 ¢ 158.087 Kj 9.49 h
Green mature 1 10 137a 3.641 156.063 k 37.87d
Green mature 1 20 1.201 ab 5.50 gh 193.115cd 11.45¢g
Green mature 1 30 0.688 e 7.48 ef 120.52 m 11.74 g
Yellowish green 0 10 1.109 b 5.40 gh 197.11 be 58.47c
Yellowish green 0 20 0.892 cd 7.28 ef 168.97 i 14.75f
Yellowish green 0 30 0.545h 11.74b 142.48 | 6.043 j
Yellowish green 0.5 10 1.141 ab 4.77 hi 193.57 cd 68.013 ab
Yellowish green 0.5 20 0.990 bc 6.09 fg 198.14 b 8.75 hi
Yellowish green 0.5 30 0.810 de 7.35 ef 169.04 h 6.12 ]
Yellowish green 1 10 1171ab 491h 176.24 g 65.77b
Yellowish green 1 20 1.002 be 5.39gh 176.44 fg 10.44 gh
Yellowish green 1 30 0.648 ef 11.19b 162.78 8.54 hi
Yellow 0 10 0.987 bc 7.35 ef 201.54 a 68.80 ab
Yellow 0 20 0.825d 8.50d 186.9 de 18.75 e
Yellow 0 30 0.507 i 13a 115.78 mo 10.093 gh
Yellow 0.5 10 1.01 be 6.066 fg 199.225 ab 73.39a
Yellow 0.5 20 0.877 cd 7.70e 192.14 cd 8.76 hi
Yellow 0.5 30 0.618 f 9.29 cd 175.30 gh 7.10i
Yellow 1 10 1.141ab 5869 189.165 de 74.87 a
Yellow 1 20 0.939 ¢ 6.24 f 181.44 f 8.21 hi
Yellow 1 30 0.612 f 10.036 ¢ 178.43 fg 5.56 k

A3l o 5SIs (yge3] do 0 B Jlail e 4o o e BB 03B S i By G JBlas b sla i Siles g o 50
In each column, averages with at least one common character have no significant difference at the 5% probability level of the Duncan test.
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Figure 6. Interaction effect of storage period and chitosan on chlorophyll content of physalis fruits
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Figure 7. Interaction effect of storage period and harvesting stage on the amount of chlorophyll of physalis fruits
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