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Table 1. Results of variance analysis of antioxidant activity, total phenol, fatty acid, peroxide value, soluble solids,
amount of walnut fruit oil
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Common capital letters indicate non-significance in a constant voltage gradient and similar lowercase letters indicate
non-significance in a constant voltage gradient.
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Figure 3. Ohmic interaction effect in packaging on the antioxidant of walnut fruit
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Common uppercase letters indicate non-significance at a fixed voltage gradient and similar lowercase letters indicate
non-significance at a fixed packing.
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Figure 4. Interaction effect of storage time in packaging on total phenol of walnut fruit
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Common uppercase letters indicate non-significance in a fixed storage and similar lowercase letters indicate non-
significance in a fixed packaging.
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Figure 5. The effect of ohmic interaction in packaging on the total phenol of walnut fruit
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Common uppercase letters indicate non-significance at a fixed voltage gradient and similar lowercase letters indicate
non-significance at a fixed packing.
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Figure 6. Ohmic interaction in packaging on the fatty acid of walnut fruit
S 53 29915 (e d3 LIS S arliie B9y 9 ol 59 (L31,T Sy )3 (3951 (Sre 03 (LS S Sl 551 By
Common uppercase letters indicate non-significance at a fixed voltage gradient and similar lowercase letters indicate
non-significance at a fixed packing.
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Similar capital letters indicate the absence of significant differences in different levels.
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Figure 8. The mutual effect of storage in packaging on the amount of dissolved solids of walnut fruit
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Common uppercase letters indicate non-significance in a fixed storage and similar lowercase letters indicate non-
significance in a fixed packaging.
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Figure 9. The mutual effect of storage in ohmic on the amount of walnut fruit oil
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Common capital letters indicate non-significance in a constant voltage gradient and similar lowercase letters indicate
non-significance in a constant voltage gradient.
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Figure 10. The mutual effect of storage in packaging on the amount of walnut fruit oil
S 53 (39513 (Fx0 03d (LS S g8 e By g Cali (o)l G 53 (139515 (Sme pidd (LS S e Sy 32 B >
Common uppercase letters indicate non-significance in a fixed storage and similar lowercase letters indicate non-
significance in a fixed packaging.
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Figure 11. Ohmic interaction effect of packaging on walnut fruit oil
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Common uppercase letters indicate non-significance in a fixed voltage rectifier and similar lowercase letters indicate
non-significance in a fixed package.
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Figure 12. Comparison of ohmic average for changes in walnut fruit weight after applying chmic pretreatment
ol BliSeo alans 43 1> Jro WS Iag0 suidd (WS 5y 0 asliio gy

Similar capital letters indicate the absence of significant differences in different levels.

weight (gr)

36.5

Changes in walnut fruit

Control

39
38.5 B
38
375
37

75 60

45

Voltage gradient (V/CM)

OF Sudid 5l am 93,5 09m (9 Olped (5152 Sod] (ke Ayl -V JSUS
Figure 13. Comparison of ohmic mean for changes in walnut fruit weight after drying
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Similar capital letters indicate the absence of significant differences in different levels.
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Abstract

Pecan (Carya illinoinensis) is a type of nut that is sensitive to oxygen and moisture, undergoing physical
and chemical changes that render it unusable. In this study, we examined the criteria affecting the reduction
of physical and chemical changes in pecans at different voltage gradient levels for ohmic pre-treatment (45,
60, and 75 V/cm), packaging (metalized, kraft, and cellophane), and storage duration of three and six months.
After the storage period, the chemical properties of the pecans, including antioxidant activity, total phenols,
fatty acids, peroxide value, soluble solids, and oil content, were measured and compared with the control
sample (without pre-treatment, drying, and packaging). Results indicated that the highest oil content from
the interaction effect of ohmic pre-treatment on packaging was observed in metalized packages with ohmic
pre-treatment and a voltage gradient of 75 V/cm, amounting to 68.03%. The highest antioxidant activity and
fatty acid content were found in samples pre-treated with 45 V/cm ohmic pre-treatment in metalized
packages, with amounts of 77.5% and 38.77%, respectively. The highest total phenol content was in untreated
samples in metalized packages, with an amount of 0.99 gallic acid. Additionally, the highest peroxide value
after six months of storage was 7.18, and the highest soluble solids content after three months of storage in
metalized packaging was 72.5. Overall, metalized packaging, a voltage gradient of 45 V/cm, and untreated
samples provided the best conditions for preserving pecans.
Keywords: walnut, packaging, Mani warehouse, voltage gradient, chemical properties, statistical analysis
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