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Abstract

In this research, apricot fruit has been evaluated during the storage. Packaging with polyethylene film (PE)
and polyethylene equipped with Nano-silica particles, as well as modified atmosphere packaging (MAP) and
coating (Chitosan coating) were used as treatments to preserve apricots for 20 days. Physical tests (weight loss
and moisture), appearance evaluation (L*, a*, b*, BI and AE), chemical tests (pH, TSS and TA), mechanical
test (Fmax and Emod) and finally olfactory test (E-nose) was performed. The obtained results showed that the
treatments of the storage period, packaging film, atmosphere modification and coating as well as some mutual
effects had a significant effect (at the level of 1 and 5%) on the changes in engineering properties of apricots.
It was found that the use of coating in an agricultural product such as apricot affected its properties more
strongly, so that the most recorded changes for most properties were in the samples coated and packed with
normal film and normal atmosphere (code 112) was observed, while preservation of apricot quality (less
changes in engineering properties) was improved in uncoated and packaged samples under modified
atmosphere. Also, by examining the data obtained from the olfactory test, the lowest and highest classification
accuracy with the help of C-SVM is related to the classification based on the type of packaging film and cover.
The best structure of the neural network in classification based on coverage is 2-9-10.
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Table 2. Variance analysis of gas composition, appearance and physical properties

Sy s e e sy s oS 60 O3] Cagb) 09 ol
(AE) O sloged 11855 el jeyd  Sads s oS ©») (Moisture)  (weight
@D ) @*) L (CO) loss)
5.54" 12.70™ 2.89™ 2.08™ 473" 23.43™ 57.78™ 82.08™ 130.16™ (Modely Jso
47.46™ 32.79™ 22.82™ 10.31™ 14.83" 32.00™ 86.05™ 550.82""  1234.24™ A= (Day) j,
2.68™ 0.4347 "™  0.9982" 1.34™ 1.15™ 5.50" 421 27.08™ 54.88™ B - (Film) (L3
]
3.03™ 0.6991"™  0.8139™  0.7016™  0.6198"  152.78™  377.71" 4527 7.54™ = (Atmosphere)
C
. ox wox wox wx Coating) s,
0.4976 61.17 0.0128 " 1.52 31.75 0.0721™ 0.0110™  164.82 0.3524 " D-
1.78" 2.27* 0.2544" 2.03™ 0.0377"™  0.3718"  0.5294 " 57.83™ 3477 AB
1.35" 5.59" 1.18™ 0.0358 " 0.8375" 34.06 ™ 101.79™ 3.17" 4.99" AC
0.0442 s 10.04™ 0.6894™  0.7849™  0.2227"  0.4002 " 2.06 ™ 7.48" 1.59" AD
0.0181 " 8.32™ 0.1619"  0.8914™ 0.3216™ 0.1521 " 2.63 " 10.29" 5.78™ BC
0.3557"  0.8616"  0.4987""  0.0869 "  0.3472 " 1.02 ™ 13.45*° 279" 0.3736 ™ BD
0.0087" 6.29" 0.0174 "™  0.3644" 1.31™ 0.4340™  0.0933 " 1.35m™ 0.3085 " CD
0.0068" 18.39" 6.94™ 0.3334" 0.5152" 29.47" 29.68 " 35.88™ 3.18" A2
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Table 3. VVariance analysis of chemical and mechanical properties
Emod Fmax TA TSS pH
1.284E-06™ 25.12™ 0.0015™ 0.6985™ 0.6347 (Modely Jso
5.389E-06™ 92.25™ 0.0120™ 5.24™ 5.42™ A = Day) 9,
4.790E-07 ™ 483" 0.0008" 0.8340™ 0.0854™ B = (Film) (L3
1.035E-06" 10.34" 0.0004 " 0.2432™ 0.1812" C - (Atmosphere) ol
1.251E-09 " 17.40™ 0.0007* 0.2388™ 0.0957"" D - Coating) zos
2.786E-07 " 17.37" 0.0011 " 0.1094™ 0.3038™ AB
5.179E-08 " 0.1404 ™ 0.0000 " 0.6030™ 0.0019 " AC
1.894E-07 " 2.96 " 0.0001 " 0.4089™ 0.1680™ AD
2.828E-07 "™ 37.25™ 8.740E-07 " 0.3511* 0.0465" BC
4.710E-07 ™ 1.30™ 0.0001 " 0.1652" 0.0005 " BD
8.609E-07" 1.03 ™ 0.0000 " 0.1164™ 0.0275" CD
3.539E-06™ 85.79™ 0.0007* 0.1520™ 0.0134 ™ A2




VR Jlo Y o)l & 0,50 /55,5LaS (gl 5ilSo a0 b e 5 ol

YA

19,35 Gladiges gusvainb cds s asly -F Jgus
Table 4. Classification accuracy indices of apricot samples
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(Classification indices)

anaib sla)lae

(Classification criteria) (Accuracy) <és (Specificity) 55 (Sensitivity) ol
(Day) 35, 0.87 0.92 0.69
Film) (L3 0.75 0.75 0.75
(Atmosphere) ja..sl 0.77 0.77 0.77
(Coating) i 0.94 0.94 0.94
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Table 4. Confusion matrix resulting from the neural network

0 4 8 12 16 A e
(Accuracy) (Specificity) (Sensitivity)
Day) 35, 0 0 0 0o 0 0 o0 0.76 1.00 0.13
4 3 0 0o 0 0 o0 0.67 0.88 0.00
8 3 0 4 0 0 O 0.76 0.86 0.50
12 1 2 0 5 0 1 0.76 0.81 0.63
16 0 0 o 2 6 1 0.81 0.84 0.75
20 1 5 4 1 2 6 0.58 0.53 0.75
g 9N O b
(Uncoated) (Coated)
(Coating) _zsg  (Uncoated) idg oo 20 1 0.90 0.96 0.85
(Coated) _zig b 4 23 0.90 0.85 0.96
Sooe $b
(Common) (Nano)
Film) L5 Common) Jsexs 16 4 0.75 0.83 0.67
(Nano) 4t 8 20 0.75 0.67 0.83
;;3"’"*" 6‘3-“ oA C)Lol 6‘5‘“’
(Common) (MAP)
Gmay 2l 5
(Common I 15 9 0.63 0.63 0.63
(Headspace Gas) ) yone sl
(MAP) o0y 2ol (5lsa 9 15 0.63 0.63 0.63
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Table 6. suitable neural network structure based on 4 classification criteria
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Day);s, 10-9-6
(Film) L3 10-8-2
(Atmosphere) a3 10-10-2

(Coating) i 10-9-2
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