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Table 1- ANOVA for the oil percentage, acid value and peroxide value of evening primrose seed oil

@33l p

Oyt gaio Olayo (ke
- Degree of
Source of variation Mean squares
freedom
o9y Mo yd Samwldas KUY LR TS
Oil percent Acid value Peroxide value
Sl e 3 253.87™ 0.098" 211.48™
(Storage period )
s a
<¢ 8 26.77 0.001 0.82
Error a
o 3 130.48" 0/219™ 62.54™
(Packaging)
le> 1 124.60™ 0.1 43.98"
(Temperature)
oKk s 3 5.02m 0.07™ 0.44
Temperature)x(Packaging ' ' ’
(s S mde 9 6.03™ 0.079™ 5.91"
Packaging)x(Period ' ' '
Loax o n . .
. 3 49.58 0.154 4.29
Temperature)x (Period
LodX g4y Aty Xdo
Temperature) xPackagingx(Period 9 9.33m 0.037* 4.46™
slesb 56 5.74 0.007 0.98
(Error b)
M sime pé NS 2o ) Jlain] o j3 Iy gae =FF

ns: no significant

**_ significant at 1% level
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Table 2- The simple effect of packaging, storage temperature and storage period on oil percentage, acid value and peroxide
value of evening primrose seed oil

Josi 0-6_9) Sl das KOS JURE RV
Treatment Oil Acid value Peroxide value
(%) (o) (mg KOH/ gt oil) (meq Oz Kg* ail)
(SR Al
(Packaging)
8 17.29a 111a 8.53a
(Paper)
wosses) 12.10 ¢ 1.06a 570 b
(Aluminum)
o S 15.17b 0.98b 5.29bc
(PVC)
obste 16.75a 0.89c 5.05 ¢
(Cellophane)
Lo>
(Temperature)
4°C 14.19b 0.98b 5.46 b
e by 20 °C
. 16.46a 1.04 a 6.82 a
JAmbient temperature)
(obo)gylo)lil e
Storage period (months)
3 19.75a 1.05a 3.14d
6 15.77b 1.08a 4.45¢
9 12.71c 0.95b 7.15b
12 13.07c 0.96 b 9.82 a

5105 gyld e M) 2o y3 B Jlotn] ans 1 LSD 9051 (wluol S it gy b lel
Numbers followed by the same letter are not significantly different at 5% of probability level based on LSD test.
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Figure 1- Interaction effect of storage temperature xstorage period on seed oil content (%0) of evening primrose
(Bars indicate SE)
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Figure 2- Interaction effect of packaging xstorage temperature on acid value of evening primrose seed oil (LSD, p<0.05).
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Figure 3- Interaction effect of packaging xstorage period on acid value of evening primrose seed oil (Bars indicate SE)
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Figure 4- Interaction effect of storage temperature xstorage period on acid value of evening primrose seed oil (Bars indicate
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Figure 5- Interaction effect of packagingxstorage temperature xstorage period on acid value of evening primrose seed oil
(LSD, p=0.05).
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Introduction: Evening primrose (Oenothera biennis L.) is a relatively new oilseed crops with high value
which its oil is the most important source of gamma linolenic acid. In this study, seed of Evening primrose was
stored in different temperature and packaging materials to improve the content and quality of its oil.

Materials and Methods: In order to study the effect of packaging, storage temperature and storage period on
Evening primrose seed oil properties, a split-plot in time experiment was conducted on the basis of completely
randomized design at 32 treatments and three replications. Treatments included four levels of storage period (3,
6, 9 and 12 months) as main plot, four levels of packaging (Paper with 0.15 mm, Aluminum with 0.12 mm,
PolyVinylChloride (PVC) with 0.09 mm and Cellophane with 0.07 mm thickness) and two levels of temperature
(4 °C and Ambient temperature (20 °C)) as sub plots. Seed packages of 100 grams stored in plant physiology
laboratory of horticulture department of Ferdowsi university of Mashhad from May 2014 to May 2015. After
each period of storage seed oil (extracted by soxhelet) acid and peroxide value were examined as oil quality
index. The statistical analysis was performed using the JMP software version 8 and data means were compared
using LSD test’s in 5% level of probability. Acid and peroxide value were measured according to standards of
EEC REG 2568/91 and AOCS cd 8-53, respectively.

Results and Discussion: Based on the results, the simple effect of temperature, packaging material and
storage time was significant on all the properties of evening primrose oil. Before storage, seed oil content was
16.45% (w/w) but after three months of storage the oil content increased to 19.75% w/w. From third month of
storage until 9th a sharp decline was observed, and the oil content was 12.71 % w/w at the end of 9th months.
Finally the seed oil content slightly increased until 12th month. Before storage, acid and peroxide value were
reported 1.16 (mg KOH/g oil) and 2.4 (meq O2/Kg oil), respectively. During storage, acid value showed
descending trend so that at the end of 6 and 12 months storage obtained 1.08 and 0.96 mg KOH/g oil,
respectively. Oil peroxide value after third months reached to 3.14 (meq O2/Kg oil) and its maximum (9.82 meq
02/Kg oil) was detected at the end of storage period. Ambient temperature in terms of oil content and 4 °C in
terms of oil quality were optimum condition for Oenothera seed storage. Seeds samples which packed in paper
and cellophane material showed the most oil content (17.29% and 16.75%, respectively). Cellophane packaging
in terms of acid (0.89 mgKOHY/g oil) and peroxide value (5.05 meq O2/Kg oil) was diagnosed the best packaging
material to preserve the quality of the oil during storage. Interaction between storage temperature and storage
period on oil percentage was significant at 1%. The highest oil percentage (59/22%) was detected after three
months of storage at ambient temperature. Interaction between packaging and storage temperature on acid value
of evening primrose seed oil was significant at 1% as aluminum packaging at ambient temperature and paper
packaging in both temperatures had the highest acid value (1.15 and 1.11mg KOH/g oil, respectively). The
lowest acid value (0.82 mg KOH/g oil) was detected in cellophane packaged seeds at 4°C temperature.
Interaction between packaging material and storage period on acid value of evening primrose seed oil was
significant at 1%. The highest acid value (1.24 mg KOH/g oil) obtained after six months in paper packaged seeds
and seeds samples which packed in cellophane material had the lowest acid value (0.72 mg KOH/g oil) after nine
months of storage. Interaction between storage temperature and storage period on acid value of evening primrose
oil was significant at 1%. The highest acid value (1.11mgKOH/g oil) was detected after 12 months of storage at
ambient temperature. At the end of 12th months at 4 °C temperature, the lowest acid value (0.81mg KOH/g oil)
was reported. Interaction between packaging material, storage temperature and storage period on acid value of
evening primrose seed oil was significant at 1% as paper packaged seeds after six months of storage at 4°C
temperature and cellophane packaged seeds after 12 months of storage at ambient temperature showed the
highest acid value (1.34 mg KOH/g oil). The end of 9" months in cellophane packaged seeds at both
temperature, the lowest acid value (0.72 mg KOH/g oil) obtained. Interaction between packaging material and
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storage period on peroxide value of evening primrose oil was significant at 1% as paper packaged seeds after 12
months of storage had the highest peroxide value (11meq O2/Kg oil). Seeds samples which packed in PVC and
cellophane material after three months showed the lowest peroxide value (2.15 and 1.85 meq O2/Kg oil,
respectively). Interaction between storage temperature and storage period on peroxide value of evening primrose
oil was significant at 1%. The highest peroxide value (10.01meq O2/Kg oil) was detected after 12 months of
storage at ambient temperature. After three months of storage at 4°C temperature the lowest peroxide value (2.65
meq O2/Kg oil) obtained. Interaction between packaging material, storage temperature and storage period on
peroxide value of evening primrose seed oil was significant at 1% as paper packaged seeds after 12 months of
storage at 4°C temperature had the highest peroxide value (12 meq O2/Kg oil). The lowest peroxide value (1.60
meq O2/Kg oil) was detected in cellophane packaged seeds after three months of storage at 4 °C temperature.

Conclusion: Overall, evening primrose seed storage in paper and cellophane packaging during three months
at ambient temperature to improve the content of oil was desirable. Seed storage in paper packaging at ambient
temperature after12 months, reduced oil quality. Seeds samples which packed in PVC and cellophane material at
4°C temperature preserved the quality of evening primrose oil.
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