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Table 1 Oxidation stability of almond kernel and ground in accelerated temperature
(45, 60 and 75 °C)

T Time (days) in conjugated
emperature . . . . .
() physical shape peroxide value reached to trienes(umol/gr) in peroxide
2 meqg/kg value =2
almond Kernel “11.2 °0.8616
45
almond ground ®79 °0.966
almond Kernel *8.37 ®1.171
60
almond ground 436 11.647
almond Kernel ©4.05 *1.050
75
almond ground 1.14°¢ °1.027
Effect temperature on Oxidation stability <0.0001 0.0010
(p>F)
Effect physical shape on Oxidation 0.0001 0.0443
(p>F)stability
Interaction temperature and physical shape
on Oxidation stability 0.7639 0.0730
(p>F)

Different letters in column indicate the significant differences (P < 0.05)
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Table 2 Correlation equations for Peroxide Formation of almond kernel and ground at
temperatures 45, 60 and 75 °C

Carrelation Equation

Effect Interaction termperature

Temperature Effoct physical . Corelation
©) samples yxtb rateconstant tm]paI:tl!rem shapeonale and[hyslileshapem Coefficient
amondKemedl  y=00811 X+1.088 00811 02608" 00811° 091
45 0.()839C a 008676
amondgrond ~ y=00868 X+1298 00863 02955 ! 092
© amondKemd ~ y=0213X+02137 0213 o 02608° 0213 099
amondgrond — y=02607X-+08472 02607 02955° 02607¢ 09
- amondKemd  y=04885 X+00139 04885 05138° 02608° 04884° 098
amondgrond ~ y=05393 X+13745 05393 02955° 05392 095

COMJUGATED TRIENES{ MMOL/GR)

Different letters in column indicate the significant differences (P < 0.05)
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Fig 2 Changes in conjugated trienes(pumol/gr) of
almond kernel and ground at temperatures 45, 60
and 75 °C
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Table 3 Correlation equations for conjugated triene Formation of almond kernel and ground at
temperatures 45, 60 and 75 °C

Effect Interaction

Temperature Correlation Equation Effect physical Correlation
o samples rate constant t t temperature and .
©) P y=mx-+b en;gerr;;lre shape on rate ph}?si cal shape Coefficient
almond Kernel ~ y=0.0278 X +0.5575 0.0278 0.0742° 0.0277 ¢ 0.98
45 0.0359°¢
almond ground  y=0.0442X +0.6224 0.0442 0.0876 * 0.0442 0.98
almond Kernel ~ y=0.0556 X+0.7094 0.0556 0.0742° 0.0555 ¢ 0.98
60 0.0617"° .
almond ground y=0.068X+1.3589 0.068 0.876 ° 0.0679 0.92
75 almond Kernel =~ y=0.1394 X+ 0.4882 0.1394 0.1451 ® 0.0742° 0.1393 ¢ 0.98
almond ground  y=0.1508 X+0.8528 0.1508 ' 0.0876° 0.1508 * 0.98
Different letters in column indicate the significant differences (P < 0.05)
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Arrhenius equation . L Predict Predict
samples Indexes ; Correlation  activation Q rate of rate of
P chemical Lnk = LnKo — — Coefficient energy " Jtconstant  at constant
_ RT AN 14 F° NE 2Q °
almond KerfPeroxide value y=- 6629 X +18.331 0.99 55.11 1.82  0.01402 0.02087
mjugated trienes = - 5931.6 X +15.012 0.98 49.31 1.71 0.0054 0.0078
peroxide value =-6757.3X+18.839 0.99 56.18 1.83  0.0150 0.0225
»njugated trienes 0.96
almond growMHEAEY FIENES 4503.5 X+10.968 3744 15 00125 0.0164
* KJ/molK

Different letters in column indicate the significant differences (P < 0.05)
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In this study the kernel and almond ground are placed in the accelerated condition (45, 60 and 75 °C)
and then their shelf-life are estimated by Arrhenius equation. Also kernel and almond ground are
placed in the actual environmental conditions for 10 months and are evaluated their oxidation process
and finally kernel and almond ground’s shelf-life are compared with the estimated time of accelerated
test. The measured indexes included peroxide value for measuring the first products of oxidation and
conjugated trienes value was considered as second oxidation products scale during the spoilage. The
lowest rate constant of hydroperoxides and conjugated trienes was obtained in 45 °C for almond
Kernel and the highest rate constant was obtained in 75 °C for almond ground. The highest activation
energy and acceleration factor are 56.18 and 1.83 KJ/molK for each 10 °C temperature change (Qo)
for hydroperoxides and the lowest value of making conjugated trienes was 37.44 and 1.5 KJ/molK by
the extracted oil of almond ground during the accelerated storage and keeping. According to the
results of mean error of shelf-life predication was obtained 49 percent by peroxide value and was
obtained 27.25 percent by conjugated trienes and the conjugated trienes had better estimation of shelf-
life than peroxide.
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