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Table 1. Chemical characteristics of the studied almond

(Ao y3) ol yden 5 S (Ao 5) s> (A 33) st (A2 )3) 55 5 52 (A 3) o (Azy3) s sb
Carbohydrate (%) Ash (%) Fiber (%) Protein (%) Fat (%) Moisture (%)

21.37+£3.01 3.38+ 0.51 5.36+0.98 18.36+1.54 48.32+ 2.45 3.29+0.5
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Table 2. Mean variations of temperature and relative humidity in storage room during the 10 month
period of storage.

s Sasb s Sl (IS plaar ) Sl Sl (o) Ol
Mean relative humidity (%) Mean any month (°C) Time (month)
40% 20.60 ™ 1
39% 20.22¢ 2
40% 19.37¢ 3
40% 20.06 ¢ 4
38% 20.47 % 5
36% 24.06 6
37% 24.48® 7
31% 26.00° 8
30% 26.20° 9
34% 26.17 ° 10
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Table 3. Moisture contents of almonds at ambient and refrigerator temperature during the 10 month

storage
Sy i bs 3 N I AW " (sle) 0o
Ef'f_ect of Effect of Ef'fec_t of Moisture sample Time
time temperature physical (%) (month)
3.246° 3.14° e 3 glol e
3.2322 almond kernels at ambient
3.274° 3.275° e 03 g2l 2
almond powdered at ambient (aals)
3.206° Jese s alsl 3
3.246° 3.25° TR (Blank)
almond kernels at refrigerator
3.288°% Jlomsy 53 ool 3y
3.274* 3.161* almond powdered at
refrigerator
3.246° 3.300° e 02 el e
3.2302 almond kernels at ambient
3.274° 3.42° B 02 g2l oy
almond powdered at ambient
3.404° 30461 343° Jloy 53 plsl yae 2
' ' almond kernels at refrigerator
3.288°% Jlsey 5o plal o
3.274* 3.466 * almond powdered at
refrigerator
3246°  3335° e 2 13k e
3.2302 almond kernels at ambient
3.274° 3.39° 02 bl o
almond powdered at ambient
3.376° 3.246 3.438° Ty 3 gl e )
almond kernels at refrigerator
3.288° Jlse 5o plal o
3.274* 3.341° almond powdered at
refrigerator
3.246° 3.115° e 2 glok e
3.2302 almond kernels at ambient
3.274° 3.335° 2 ok
almond powdered at ambient
3271 3.246° 3.333° Ty o gl %o °
almond kernels at refrigerator
3.288° by )3 bl 5o
3.214° 3326° almond powdered at
refrigerator
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3246°  3.073° e 52 13k she
3.2302 almond kernels at ambient
3.274° 3.133° B 02 gl 2y
. almond powdered at ambient
almond kernels at refrigerator
BZBBa . . Jl%??‘ BE r‘)b ‘;éﬁ
3.274 3.136 almond powdered at
refrigerator
3.246° 3.105° Le 3 gl e
32307 almond kernels at ambient
' a a Las s (bb. P
3.274 3.16 .
. almond powdered at ambient
315 3.246° 3.215° Jlny 2 plaly ae 10
almond kernels at refrigerator
BZBBa . . Jl%??‘ BE r‘)b ‘;éﬁ
3.274 3.14 almond powdered at

refrigerator
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Abstract

Background and objectives: Tree nuts and their oils contain bioactive materials
which have vital roles in improving human’s health. Degradation and decreasing
the quality of the nuts especially in almond which have high fat is related to the
oxidation. The quality of stored almond depends mainly on the kernel moisture and
fat content, storage temperature, relative humidity, oxygen level, type of
packaging, the form of stored nut (in-shell or shelled, peeled, roasted, etc).

Materials and methods: In this research, the stability of Mamaei variety almond
(Prnus amygdolus Batsch cv. Mamaei) in two physical shape (kernel and
powdered) was evaluated by conjugated dienes (K232), thiobarbituric acid (TBA),
index for primary and secondary oxidation products of lipid oxidation,
respectively and refractive index (RI) for 10 months in the three different storage
conditions, included: to expose in the direct environment air, packaging under
vacuum, packaging under CO, at ambient and refrigeration temperature in dark
condition.

Results: The effect of temperature, type of atmosphere and physical shape of
almond (kernel and powder) was significant (P<0.05) on conjugated dienes value
(K232) and thiobarbituric acid index (TBA). The refractive index of fresh almond
obtained 1.4671 and all samples was not showed any changes duringl0 months of
storage significantly (P<0.05). conjugated dienes value (K232) range was obtained
3.795 pmol/g in fresh almond and 11.95 pmol/g in powdered almond in the
environment air exposition and in the ambient temperature. Moreover, the amount

" Corresponding author; raisi_marzi@yahoo.com
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of thiobarbituric acid index (TBA) was between 0.024 mg to 0.193mg
malonaldehydes/kg almond oil for fresh almond and powdered almond in the
temperature and exposition the environment air, respectively. Packaging under
vacuum and CO, had more protective effect on the kernel than powdered on the
conjugated dienes value (K232) and thiobarbituric acid index (TBA). However, at
least of changes in the conjugated dienes value (K232) and thiobarbituric acid
index (TBA) was related to the almond kernel under vacuum packaging and the
refrigeration temperature storage.

Conclusion: According to the results, these factors were affected in delaying of the
oxidation as well as low temperature had higher effect than packaging and the
packaging had higher effect than physical shape, respectively. also, storaging in
low temperature with packag under vacuum most effect on delay oxidation
(increase shelf life) of almond kernel and powder according conjugated dienes
value (K232) and thiobarbituric acid index (TBA).

Keywords: Almond, Oxidation, Packaging, Thiobarbituric acid index, Conjugated
dienes
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