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Table 1 The Chemical characteristics (in dry matter) and physical (in percent) of Raw and roasted

hazelnuts.
Hazelnut moisture oil Protein Ash Carbohydrat Fiber Brain/hazelnut
S type € S
Raw 0.21*%3.6 10.72* £151.2 0.18°%19.4 022°%25 0.14*%*14.8 0.18° %47 1.14°%459
Roasted  0.07° £1.67  7.08° £216.4 0.39°+17.50 0.19°%2.2 0.18°£10.3 0.16°%£3.5 1.10" +45.72

Values in vertical columns with different letters are significantly different (P<0.05).
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Table 2 The quality indices of raw and roasted hazelnuts
Hazelnu Peroxide value Conj.ugated Conj}lgated Anisidin émdlt.y Refractive
t tvpe (Meq of oxygen per diene triene value (%oleic index
M kilogram of oil) (no unit) (no unit) (No unit) acid)
Raw 0.29° 0.817* 0.081* 0.22° 0.07° 1.4600"
Roasted 0.967° 1.347° 0.22° 0.456° 0.125° 1.4690°

Values in vertical columns with different letters are significantly different (P<0.05).
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Fig 2 The correlation between peroxide value and
conjugated diene value of oil extracted from
roasted hazelnut during 80 day of storage at 55 °C,
51 days of storage at 65 °C and 25 days of storage
at 75 °C.
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Fig 1 The correlation between peroxide value and
conjugated diene value of oil extracted from raw
hazelnut during 96 day of storage at 55 °C, 91 days
of storage at 65 °C and 68 days of storage at 75 °C.
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Table 3 The analysis of linear correlation between the peroxide value (meq oxygen per kilogram) and
conjugated diene value (no units) in raw and roasted hazelnut stored at different temperatures.

Temperature ((C) Haé;l:ut Slope Intercept ggggilii?z
55 Raw 0.346" 0.488° 0.93
Raosting 0.1351° 1.2055 0.96
65 Raw 0.3245® 0.5439° 0.97
Raosting 0.1496° 1.4234® 0.98
75 Raw 0.3101° 0.2857° 0.93
Raosting 0.1555° 1.6919% 0.99
Influence of the temperature on the
correlation equation components (Pr>F) 0.6789 0.2113
Influence of the hazelnut type on the
correlation equation components (Pr<F) <0.0001 <0.0001
Influence of interaction the temperature 0.0179 0.0159

and hazelnut type (Pr<F)

Values in vertical columns with different letters are significantly different (P<0.05).

sboasls m (Kwer it
IS WA C|}>;2~a| O'&}J Gjé}ﬁ d|6}3' 9 d‘i'\?J?’|
N pamn Ol 4 deeS| s ded (5LST Jsb s
S Lph e a LS4l OV s 4 LSt
3 b e 5 dmee L Sles SV e
Sl s [Y0] waes St slapgss md
S!SV e Olir (el Sl e s
Dl STy s ilsT adsl A e s [V il e
Sy as 055 5 dadll 4 aST, & Sl Ll b e
4 gt eS|y 2t plail e 5 Bl I sl sas
25 bl st il il [Vas e Jrals
[1] ol Olosan ST e Sl

oozl slie blis 3 25330 Ol pslie & S5 s
S Jols ot OVslae ol sl o gt G s by e
o Guid kil slie i 53 s Ols 5 palie s
Stomad o LS sl Ol VL (Saen
s aLS il am 53 VO sles (606 4 bgi e (0= JAA)
Ui 3o 5 cpisl sde (s 3550 Gled 4w a3
LBl Rl ae b Ol jen 5 4 5050

oozl slie bis 3 25330 Ol pslie o S5 s

9 Cj))ﬁ Q]ngs Lgl.hu.,a}u Sl 0 0 elﬁuﬁ OLd

AR

+ (ST sde x ot 3 =z Olgs 1 dslas
s 5l 55
P 3 e 45 s o QL J gl 53 55 50 SledID
B st g0 Sl an A > Saees dslas T
Shls a5 ot I s s bl il (P<U40) s ime
obe 3l il il (P<Uh0) e sl
oSk b B 4 b Y s 3 e eI
Glos a3 ol G by e Sl o0 5 ot
Gy Ol lp Al ol SOl e (Lo 250
S s el G sl gy Olss s STy sla el
5wt pSOke) a4 bae et Sk
Sy ey aw a3 atdy U & by T 5l o e
St dal,y Oly sl Al dolas G 0155 o (oo
el el e ah B Gl maage Oles s LSl
OLL 1y deSlyy 5 maope Olss G Selaily (o SV¥sles
G L Olg o e e ls 5l S omils b oS das s
sl cms 4 1y Ko Lasls sl s O
oLt G5 by e e )
g3y Olgs sde= (YW x X)) + /674X
aJoles Y

s G “ by e

T2 Olgs sde= (N EW x X))+ V/8¢
2 05eST OV ST s o sy S el dS], sas X

AL e Al O3 zsn e Olgs sde 5 B s, p S S



OLes 5 2l O

VY e 4wl s dald o 1y L s 0l ST
laasli 5 disls 13 518 sl e s Ve glos 55 cela
O 48 Wsls ol ol s S oslul 1 2Lt golub
Gl SVpame SIS s 4 gl TV 5 YY)
5 Sty laparle b o (Siees S L]
S ol ol 51 sl am o [A] amils pssl
GV Soos a3 Ol 5 el Slaparls
Je 5 0Les 5 Nyam 1 iass b 500 55
O3l Lol ol bl iy, mlSt golul XY
N0 sles L3 35, Y8 Sk 4 OlenST 5T (g5l glaojlas
elad o5 Ol Ll a8 Lol oS sl ar
Ll el oV Siaes Sl 2l 5 badgas
W (Soan sl Garls b zase Olss pasld
sl sde oS Wsls Ol adlas cpl s L0l il
5 IPVD sl B3 i e OS5 s &
Loopbsl pasle o Lol Oli b tass 5l o
IS Gb sl Sees zaape Ol el
o SNemer Yol Jle s OLKGs 5 Nepote
okl 5 g OS5 ranse Ol Sl sl el
b ol oLl b el S L el s,
Stoad oSz 9350 Olgd 5 4] sl 2 Ls aallles
Olss 5 sl slagals 5 ) B0V (gasgdoe
Ladls VA B IVE (o gdome )3 (Shees o b g5
[¥A]

5 O5eSl Ol L T2 Ol 5 Olss slasl s Al
b mmmer 5 RleShgadsl U1 dsb s denSTyy JSCi
ok 1S Ll s ol ool Sl o 59 s
S8l 8l e st miae Ol 5 Ul
S 038 e b 0T O il SRS 2 iy
SSes GLL s 4 ST s [YA] sl e 3L
Stmen YU glos 3 nl ol 5 4525 YU gles s o
[re] 505 5505 atli 55 cpl oS

00 glos aww o 55 Jylarys ot SWslae & Jpi b
Sl arls o gadal, Al oS sl ax 3 Vo 50
Loty G 5 ol B8 @lp gz Ll 5 cnl
s Ol Cle u_(w.u sl 2

OLas (g VL e ol G 4 S ity B o

T Ol s yolis 0 5 Jeol et S¥slae Lol sl

ol G ile g axdpy G bl pslie Llie 5o

sl olas &Yl{ L;’**“‘“ !l

Conjugated triene (no unit)

14

12

08

0.6

0.2

[ |
[ |
455°C
¢ 1 H65°C
¢ o
i 75°C
o
¢+ B
’l
¢
LU ¢
0 | 2 3 4 5 6 7
Anisidin (no unit)

Fig 3 The correlation between anisidin value and
conjugated triene value of oil extracted from raw
hazelnut during 96 day of storage at 55 °C, 91 days
of storage at 65 °C and 68 days of storage at 75 °C.
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Fig 4 The correlation between anisidin value and
conjugated triene value of oil extracted from
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Table 4 The analysis of linear correlation between the anisidin values (no unit) and conjugated triene
values (no units) in raw and roasted hazelnut stored at different temperatures.

° correlation
Temperature (°C) Hazelnut type Slope Intercept coefficient
55 Raw 0.1709* 0.0151° 0.94
Raosting 0.0539° 0.238* 0.93
65 Raw 0.1649* 0.0343° 0.93
raosting 0.0604° 0.243" 0.97
75 Raw 0.1546" 0.0151° 0.98
raosting 0.0572° 0.238" 0.95
Influence of the temperature on the
correlation equation components (Pr>F) 0.6301 0.2805
Influence of the hazelnut type on the
correlation equation components (Pr<F) <0.0001 <0.0001
Influence of interaction the temperature 0.9783 04675

and hazelnut type (Pr<F)

Values in vertical columns with different letters are significantly different (P<0.05).
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Fig 6 The correlation between the actual
conjugated triene value and predicted conjugated
triene value of extracted oil from hazelnut during

120 days of storage at the two temperature of 4 and
23.4 °C: A) raw hazelnuts oil B) roasted hazelnut
oil.
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Table 5 The correlation between actual and predicted conjugated diene (no unit) indexes and actual
and predicted conjugated triene (no unit) indexes in raw and roasted hazelnuts in two temperature of 4

and 23.4°C.
o Correlation of . . .
Hazelnuts type Temperature (°C) conjugated diene Correlation of conjugated triene
4 1 1
4 097 0.95
Roasted 234 097 0.95
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Survey correlation between peroxide, anisidine, conjugated diene
and triene indicators during development of oxidation in raw and
roasted hazelnut in accelerated storage conditions
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Lipid oxidation is the main factor for degradation of fats and fat containing foods. The progression of
fat oxidation can be investigated by oxidative stability tests as well as physical and chemical methods.
In this study, the possible correlation between peroxide and diene conjugated values and between
anisidine and triene conjugated values in raw and roasted hazelnut samples were investigated. To test
the so called correlation the samples were stored in accelerated shelf-life conditions at 55, 65 and
75°C. The results showed that the peroxide, anisidine, conjugated diene and triene values in raw
hazelnut oil were 0.29 meq Oy/kg, 0.22, 0.817 and 0.081, and for roasted hazelnut oil were 0.967 meq
Oy/kg, 0.456, 1.347 and 0.22, respectively. First order linear equations with high regression
coefficient (93- 99%) could describe the correlation between the peroxide and conjugated diene
values and between the anisidine and conjugated triene values. The highest regression coefficient
(98%) was observed for raw and roasted hazelnuts oil was determined at 75 °C As per the lack of
significant difference (P>./05) between the components of equations obtained for both raw and
roasted samples at different temperatures (at 55, 65 and 75 °C), a general equation was used to
express the correlation between the defined indices. Finally, a high correlation was found between the
actual values and the predicted values related to deterioration indicators.

Keywords: Raw and roasted hazelnuts, P-anisidine, Peroxide value, Oxidation, Accelerated storage.
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