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Table 1. Analysis of variances of strawberry fruit physicochemical properties after 9 day of storage

period

Sum of squre

Mean of squre

Ccv df

H Titratable Total soluble H Titratable  Total soluble
P acidity solid P acidity solid
Treatment 26  296.63™ 366.63" 38.197" 11.41 14.10 1.47
Error 54 625.06 26.97 1.286 11.57 0.499 0.024
Total 80 921.69 393.60 39.48 - - -

ns=non significant

o JL«;&‘ 6[.»%)&._3 AJ.LL;A sdalie a5 )jbdl.mb .JA:LSA
L2l oLl eyss b Koy sbse pH

V4

** = Significant at 99% level

PH ol is -\ -V -y

S (KT sl PH e i 25550 S
QL.;.J b 6‘)]}‘)@\ 092 st BL) oL JL&.;‘ 61.&\)&.:3 J:JU


http://dx.doi.org/10.52547/fsct.17.109.75
https://fsct.modares.ac.ir/article-7-44800-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-30 ]

[ DOI: 10.52547/fsct.17.109.75 ]

Zz Z

...aQSSﬁ}JfL;)SU‘UWﬂjUw)ﬁ

Q\Jlﬁwj@l;'-m;ujb\;ﬂ\

Coms kS eyl el gly |tege Olge
23 ok laogee 53 I sladead Bis ronen Wsd
Aail 3l 5 0508|0563 58 s 4 Ll e 0l
Sl s 2 S e Ol 5 4Bl
IYA=YVT sl JT ladesd O ol S|

O gel 5 B Aol Ol puds —Y-V-Y

BB sl Olse 555 0 sdalin ¥ IG5l &5 5 bolen
4 slles 6 o (S0 5 slad el Ol 25
SRIBI L 5 s A Ll me BVl gl s,
At B ged gl BB Al Ol (551300 0L
s I3 gme (olel Bl 5l 253l ol a8 s

ol Jlesl slajles 353 0 sdalin ¥ IS 5l &S 5 bolan
goodlial sype CBLE 55 a3 05k e boanglie s
Ol s BB Aol Olpe B 33 S il ol Jla
Sladsad )3 s DUl Jals sias QLA a5 Wlesls &l
53 S5l olS laoslas il glackle Lol [l
beslas pl 018 o 1) & 5 sl 0503k o b anslia
Gl e el sy plesd psem Sl 1)
slaosle Sy S o5 Jsb 3 el SpTO
Sl ol s S e oy EalS ladwd 5 L o i Lol
I sladel 5 Jolows ol e 53 Ssline Sl s sl
ogre Oy a4 T glasnd [Y4] 5550 Lnosn IS
Oeals el a4 Ous bad 5 S 5 Odd Grme s
Sl eIl U asitons B a0l 288 5 ab o
Gl @S at sl G alge 4 JT sl Sly o3l
S s S Sl L O oK 534S ABL e 0
DN L o G peme

e b a e HS0 Glaege a3 (Rag RS )
s 4 S 55 0ls Al Gladsed 4 s IS T slatl
G e S Sl (G O5) dals glaeses YL i
L Olge & JT ladal 3535 0 JT ladeul 4325
L 5 Lgd o rme il L;“-ijj sbadls ol 5
M oa Wige botds Gl > JT slasd
e 3 5 S el Ol O3Sl oS g pdidsd
DT sl zeS JT sladaal & gesliins|

pH

pH

o by gladgal ) pH sue e AN (p>e0)

(@)
44 Oday3 ®day6 Oday9
a
40 2
a a a 2 T2 2
36 a a a a a a a a
32
28
24
20
16
12
08
04
00 +! —
B Tl ] FE1 FE2 FE3
(b) Dday3 mday6 Dday9
44
40 4 : a
& B g a aa, a N 2 a
36 .
32
28
24
20
16
12
08
04
00 +— - . . - - —
B Tl n LEI LE2 LE3

Fig 1 Variation of strawberry fruit pH value under
effect of different concentration of ethanolic extract
of a) flower and b) leaf of Humulus lupulus plant
during storage period (9 day).

B= blank samples, T1= 100 ppm diazinon, T2= 200
ppm diazinon, in part (a) FE1, FE2 and FE3 are
ethanoloic extract of Humulus lupulus plant flower
at concentration of 25, 50 and 100% (V/V)
respectively. In part (b) LE1, LE2 and LE3 are
ethanoloic extract of Humulus lupulus plant leaf at
concentration of 25, 50 and 100% (V/V)
respectively.
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Fig 3 Variation of strawberry fruit total soluble
solid (Brix) content, under effect of different
concentration of ethanolic extract of a) flower and
b) leaf of Humulus lupulus plant during storage
period (9 day).

B= blank samples, T1= 100 ppm diazinon, T2= 200
ppm diazinon, in part (a) FE1, FE2 and FE3 are
ethanoloic extract of Humulus lupulus plant flower
at concentration of 25, 50 and 100% (V/V)
respectively. In part (b) LE1, LE2 and LE3 are
ethanoloic extract of Humulus lupulus plant leaf at
concentration of 25, 50 and 100% (V/V)
respectively.

bkl L oels jlad Ko sbaased uzes
Ul ¥ US4 4 boasdls byl ple b oaglie

A\

Titratable acidity (%)

Titratable acidity (%)

Oday3 mday6 Oday9
() y y y

04

a
a
g & a a a
a ¢ a "
a a a
e a

0.1
00 T T T T T —

B T2 FE1

(b)
a
I
B

o

o
=

Tl FE2 FE3
Oday3 mday6 Oday9

a

a
a
a L a
a
: a a a a a
I a
n LE1

Tl

00

—

Fig 2 Variation of strawberry fruit titratable acidity

under effect of different concentration of ethanolic

extract of a) flower and b) leaf of Humulus lupulus
plant during storage period (9 day).

B= blank samples, T1= 100 ppm diazinon, T2= 200
ppm diazinon, in part (a) FE1, FE2 and FE3 are
ethanoloic extract of Humulus lupulus plant flower
at concentration of 25, 50 and 100% (V/V)
respectively. In part (b) LE1, LE2 and LE3 are
ethanoloic extract of Humulus lupulus plant leaf at
concentration of 25, 50 and 100% (V/V)

respectively.
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Fig 4 Variation of strawberry fruit flavor index,
under effect of different concentration of ethanolic
extract of a) flower and b) leaf of Humulus lupulus

plant during storage period (9 day).

B= blank samples, T1= 100 ppm diazinon, T2= 200
ppm diazinon, in part (a) FE1, FE2 and FE3 are
ethanoloic extract of Humulus lupulus plant flower
at concentration of 25, 50 and 100% (V/V)
respectively. In part (b) LE1, LE2 and LE3 are
ethanoloic extract of Humulus lupulus plant leaf at
concentration of 25, 50 and 100% (V/V)
respectively.
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Table 2 Analysis of variances of strawberry fruit sensory properties after 9 day of storage period

Sum of squre

f . .
v d Ap[s)(e:?;e;nce Color score Textural score Lightness index
Treatment 26 289.84" 297.36" 283.67" 355.70"
Error 513 364.20 357.55 334.35 295.95
Total 539 654.04 654.91 618.02 651.65
ns=non significant ** = Significant at 99% level
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Fig 6 Variation of strawberry fruit lightness index,
under effect of different concentration of ethanolic

Fig 7 Variation of strawberry fruit color score extract of a) flower and b) leaf of Humulus lupulus plant
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under effect of different concentration of ethanolic
extract of a) flower and b) leaf of Humulus lupulus
plant during storage period (9 day).

B= blank samples, T1= 100 ppm diazinon, T2= 200
ppm diazinon, in part (a) FE1, FE2 and FE3 are
ethanoloic extract of Humulus lupulus plant flower
at concentration of 25, 50 and 100% (V/V)
respectively. In part (b) LE1, LE2 and LE3 are
ethanoloic extract of Humulus lupulus plant leaf at
concentration of 25, 50 and 100% (V/V)
respectively.
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ppm diazinon, in part (a) FE1, FE2 and FE3 are
ethanoloic extract of Humulus lupulus plant flower
at concentration of 25, 50 and 100% (V/V)
respectively. In part (b) LE1, LE2 and LE3 are
ethanoloic extract of Humulus lupulus plant leaf at
concentration of 25, 50 and 100% (V/V)
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Fig 8 Variation of strawberry fruit textural
properties under effect of different concentration of
ethanolic extract of a) flower and b) leaf of
Humulus lupulus plant during storage period (9
day).

B= blank samples, T1= 100 ppm diazinon, T2= 200
ppm diazinon, in part (a) FE1, FE2 and FE3 are
ethanoloic extract of Humulus lupulus plant flower
at concentration of 25, 50 and 100% (V/V)
respectively. In part (b) LE1, LE2 and LE3 are
ethanoloic extract of Humulus lupulus plant leaf at
concentration of 25, 50 and 100% (V/V)
respectively.
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Table 3 Variation of strawberry fruit spolage and microbial load under effect of different concentration of
ethanolic extract of Humulus lupulus plant flower during storage period (9 day).

Storage period Treatment tlz)/{;irgglllilt Reductllc())r;(;)f(zl )1 crobial Microbial spoilage
B 95000 0 3
Tl 1000 98.95 1.33
3" storage day T2 18300 80.74 1.33
FE1 0 100 1.17
FE2 0 100 1.17
FE3 0 100 1.33
B 135000 0 3.83
Tl 84000 37.78 3.67
6" storage day T2 22000 83.71 3.17
FE1 12000 91.11 3.33
FE2 12000 91.11 2.67
FE3 6000 95.56 1.67
B 44000 0 1
Tl 3000 93.18 3.67
9" storage day T2 107 99.76 3.17
FE1 35000 20.46 2.67
FE2 7000 84.09 2.83
FE3 0 100 2

[ Downloaded from fsct.modares.ac.ir on 2024-05-30 ]
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# In each column digit with thesame Itters have no significant different (p>0.05).

Table 4 Variation of strawberry fruit spolage and microbial load under effect of different concentration of
ethanolic extract of Humulus lupulus plant leaf during storage period (9 day).
Microbial total ~ Reduction of microbial

Storage period Treatment count load (%) Microbial spoilage
B 95000 0 3
T1 1000 98.95 1.33
3% storage day T2 18300 80.74 1.33
LEI 25000 73.68 1.333
LE2 45000 52.63 1.67
LE3 50000 47.37 1.67
B 135000 0 3.83
T1 84000 37.78 3.67
6" storage day T2 22000 83.71 3.17
LEI 50000 62.96 1.83
LE2 19000 85.93 2.0
LE3 0 100 1.67
B 44000 0 1
Tl 3000 93.18 3.67
9" storage day T2 107 99.76 3.17
LEI 35000 20.46 2.50
LE2 103 99.77 2
LE3 0 100 1.83

# In each column digit with thesame Itters have no significant different (p>0.05).
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This study was conducted to determine the effects of flower and leaf extract of Humulus lupulus plant on
the shelf life and quality attributes of strawberry fruits. Different treatments were applied in this research
including: flower and leaf ethanolic extract of Humulus lupulus plant at concentration of 25, 50 and 100
percent, diazinon fungicide at concentration of 100 and 200 ppm and blank samples (0 ppm). Different
quality attributes including: total soluble solids, fruit juice pH, titratable acidity, flavor index of fruit,
sensory attributes and total microbial counts of fruits were measured during storage periods. The results
showed that application of the flower and leaf extract of Humulus lupulus plant and diazinon fungicide
had no significant effect on the pH value of strawberry fruits but maintained the titratable acidity during
storage periods compared to the blank samples (p>0.05). Total soluble solid content of strawberry fruits
was decreased with increase of the storage time but increased with increase of the flower and leaf extract
of Humulus lupulus plant concentration and compared to applied concentration of diazinon fungicide (tow
concentration) lead to better brix content maintenances. Treated strawberry samples with the flower and
leaf extract of Humulus lupulus plant compared to other samples obtained the higher score in case of
appearance, color and texture during sensory evaluation. Microbial evaluation results, showed the ability
of the flower and leaf extract of Humulus lupulus plant in microbial spoilage inhibition compared to the
diazinon fungicide. According to the obtained results from different chemical, microbial and sensory
evaluations, the flower and leaf extract of Humulus lupulus plant can be introduced as replacer of the
common fungicide applied in strawberry preservation.

Key words: Flower and leaf extract of Humulus lupulus plant, Strawberry fruit, Quality attributes, Storage
life.
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