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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

()% df

u Titratable Total soluble Titratable  Total soluble
p acidity solid 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
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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.
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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 . .
cv d API;E?;‘ZHCG Color score Textural score Lightness index
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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

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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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 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 :::{:if:&ilt Reducu{:;ﬁi;: )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

# 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 Joad (%) Microbial spoilage
B 95000 0 3
T1 1000 98.95 1.33
3" storage day T2 18300 80.74 1.33
LE1 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
LE1 50000 62.96 1.83
LE2 19000 85.93 2.0
LE3 0 100 1.67
B 44000 0 1
T1 3000 93.18 3.67
9" storage day T2 107 99.76 3.17
LE1 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.
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