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

(r>F)

T Time (days) in conjugated
emperature . . . . .
) physical shape peroxide value reached to trienes(umol/gr) in peroxide
2 meg/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 *1.647
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

Different letters in column indicate the significant differences (P < 0.05)
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Fig 1 Changes in peroxide value (meqO2/kg oil)
almond kernel and ground at temperatures 45, 60
and 75 °C
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Table 2 Correlation equations for Peroxide Formation of almond kernel and ground at
temperatures 45, 60 and 75 °C

Corelation Equation Effect . Interaction temperature .
Temperature Effectphysical . Correlation
©) samples ynxth rateconstant tﬂnpal:dagnem shapeon e and[hysgleﬁapem Coefficiant
amondKemd ~ y=00811 X+1.088 00811 02608° 00811° 091
amondgond  y=00868 X+1298 00868 02955% : 092
© almond Kemel y=0213X+02137 0213 o 02608° 0213¢ 099
amondgrond  y=02607X+08472 02607 02955° 02607° 098
- amondKemd  y=04885X+00139 04885 05138° 02608° 04834° 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(umol/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

Tem{)ceor)ature samples Correl;iir(ﬁlxﬁguation rate constant ter:)lr]?err;teure Egg;g%};yf;il tre)r}?}?seizztlusr}elae;ned ggrerf?'}iitglr;
almond Kernel y=0.0278 X +0.5575 0.0278 . 0.0742° 0.0277 ¢ 0.98
» almond ground  y=0.0442X +0.6224 0.0442 00339 0.0876 * 0.0442 < 0.98
almond Kernel y =0.0556 X+0.7094 0.0556 . 0.0742° 0.0555 0.98
0 almond ground y=0.068X+1.3589 0.068 0-0017 0.876* 0.0679° 0.92
25 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)
S5 e (1489) WL 5 OlKale el Cosay gl D5 JSE o ul gl (g IS5 5 Lo
G gy 53 S gt 1S5 6l Y (g3ledlas S ol PS8 s by ilie Ll 3 g Sl sme g3
ales) (S 4 ys Jsn B AS AYY 1) 58 o ol JSE o LB s b sz Ol S
LYAJ L8 Olgie (S a3 dpe  Js55kS YE/AO ol des pa ps bl D3 s e 03 manye Ol
0 5 kSl sde )l e Bl ea bl e
8‘500)850.007‘]0.00)% 0.003 0.003050.00310.003150.0032 Bolas 5 FUSE 55 (bl pim s s gy OGS
1 NS ER S 'R T I RUSTES Br RE Py
15 e o 3 eslizel bl 0l 0350 £ Jsdr s O
z 2 S e e ls 51 S s gl MFEa/R) oy
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4 1) Ol laowie 5 ahslae) 315 sl amys o 5S1s
—4=peroside of amond kemel 8 perovide of lmond ground ISl e VGl s Jols (el el el
=== conjugated triene of allmond kemnel  ====conjugated triene of almond ground odaline Jeu £ Jsde s &S A doloes (Q]O) Les u*“‘f"

Fig 3 An Arrhenius plot, logarithm of rate constant
of peroxide value (Ink,,) and conjugated trienes
(nkcr) for almond kernel and ground at oS 5 OVAY 5 cpglSam 53 Jgo 5 Jo3skS OVVA 5 5
temperatures 45, 60 and 75 °C gainst inverse
temperature (1/T, kelvin)

-4) Aot 3de 53 Qo 5 gsledbe 550 cp VLol

R 5SS TVIRE) i e gasse Ol sde 5o i

225 82 (V0 5 cp dfSax s d s
Table 4 Arrhenius equation of almond kernel and ground, activation energy, Q;oand Prediction
rate inactual storage

Arrhenius equation . o Predict Predict
samples Indexes E: Correlation  activation Q rate of rate of
P chemical Lnk = LnKo — — Coefficient energy " Jtconstant  at constant
- RT AN 1A C° NE 20 F°
almond KerfPeroxide value y=- 6629 X +18.331 0.99 55.11 1.82  0.01402 0.02087
mjugated] trienes  y=_5931.6 X +15.012 0.98 49.31 1.71 0.0054 0.0078
peroxide value ~ y=-6757.3 X+18.839 0.99 56.18 1.83  0.0150 0.0225
>njugated tri 0.96
almond growTJUETES HENES o 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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Predict the shelf-life of almond kernel and ground by using the
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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.

Key words: Accelerated test, Almond, Peroxide value, Conjugated trienes value and shelf-life
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