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87.99 36499 55.98 66.30 060014
47.09 12384 53.94 60.90 060015
73.42 26519 60.89 66.50 060016
56.70 21540 65.84 63.80 060020
73.52 24441 58.13 61.60 060021
62.01 19922 60.53 64.30 060022/1
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& /e acid)
379 266 -0.01 0.11 1.66 4.8 0.21 060009
388 264 -0.01 0.14 | 1.69 53 0.16 060010
365 255 0.00 0.07 | 1.60 43 0.14 060011
361 283 0.00 0.14 | 1.64 43 0.16 060012
300 302 0.00 0.13 1.56 4.2 0.17 060013
272 324 0.00 0.12 | 1.48 32 0.16 060014
286 271 0.00 0.18 | 1.54 4.1 0.19 060015
306 185 0.00 0.19 | 1.57 6.0 0.21 060016
201 282 0.00 0.16 | 1.48 39 0.23 060020
275 231 0.00 0.10 | 1.49 3.6 0.18 060021
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060021

060020

060016

060015

060014

060013

060012

060011

060010

060009

WRIERRY

36.22

24.83

30.79

36.88

32.56

32.94

38.30

39.44

43.89

41.50

Aldehydic form of
Oleuropein aglycon

9.82

6.37

8.51

7.08

6.99

7.76

6.41

8.35

9.27

Aldehydic form of
ligstroside aglycon

5.74

1.83

7.43

4.23

3.62

3.06

7.76

13.50

6.05

9.12

Dialdehydic form
of Oleuropein
aglycon

19.15

3.20

5.88

3.73

1.93

1.50

4.28

4.82

4.18

4.16

Dialdehydic form
of ligstroside
aglycon

14.92

13.19

11.41

14.13

14.02

12.87

17.07

14.28

15.69

16.56

Aldehydic form of
Oleuropein aglycon
oxidized

28.32

28.49

64.94

59.71

86.39

87.19

111.26

88.90

100.77

96.59

Decarbossimetil
Oleuropein
aglycone (di
aldehydic)

9.54

0.81

9.07

5.90

4.58

4.44

9.43

20.24

13.61

10.92

Decarbossimetil
Oleuropein
aglycone (di

aldehydic) oxidized

29.84

30.91

30.24

3427

30.05

34.68

28.70

18.62

31.94

32.47

Dialdehydic form
of decarbossimetil
ligstroside aglycon

7.99

9.59

7.64

7.38

8.98

7.20

6.84

6.20

7.62

8.74

Dialdehydic form

of decarbossimetil

ligstroside aglycon
oxidized

3.74

3.29

243

2.72

3.26

2.28

2.86

2.22

2.83

3.54

Hydroxytyrosol

2.04

391

2.76

1.04

1.27

1.29

1.72

1.80

1.93

2.18

Tyrosol

54.00

21.32

62.79

36.33

29.54

22.44

19.18

26.47

38.91

31.41

Pinoresinol+1-
/Acetoxypinoresinol

293.00

209.00

307.00

291.00

298.00

292.00

344.00

318.00

365.00

366.00

Total phenol
compound at

280nm
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(LOX 5lws +2l lad a1 5, Uall & puiaall S U1 5l jamy 14 gtk
G oMVl s SN W12 il s S 5 ATl Gllas i3 b Alawlyy w3dS 5
HS-SPME-GC-MS Ll (5 5l 541 (3 (g5 SU1 5kl

60021 60020 |60016 {60015 [60014 [60013 |60012 |60011 {60010 [60009 & 58|
L sl
150 | 1.76 |2.07 |2.53 [ 159 |2.71 |3.56 [2.16 | 128 | 142 | Hexanal
280 052 | 065 |1.07 |0.66 |0.65 |1.15 |0.65 | 0.60 | 0.69 Hexyl
alcohol
0.09 | 0.18 | 0.09 | 0.06 |0.06 | 008 | 007 |012 |0.07 |023 Hexyl
acetate
440 | 246 |2.81 |3.66 | 231 |3.44 | 479 |2.93 |1.95 |233 S“mLC6bY
n
1.06 | 1.59 |2.73 |3.18 | 244 | 248 |3.62 | 245 |2.03 |2.13 (2)-3-
Hexen-1-ol
12.56 [13.97 |13.72 |14.05 |13.99 [16.58 |15.76 |14.11 |15.51 |14.98 (E)-2-
Hexenal
530 | 1.08 |1.00 [056 | 132 | 124 |063 [132 [ 177 | 177 | (B)2-
Hexen-1-ol
(2)-3-
0.13 | 040 |034 027 [ 023 [023 |0.09 047 | 044 | 062 | Hexenyl
acetate
(E)-2-
0.09 |0.12 |0.13 |0.10 |0.09 |0.12 | 0.15 | 023 |0.12 | 031 Hexenyl
acetate
19.13 [17.17 [17.91 |18.15 |18.07 |20.65 2025 |18.58 |19.88 |19.81 | Sum C6 by
LnA
2007 ple o, U322

2 . ¢
s S Ll Aled 383 g e 2SS Al Gan slail fo T o
Sl e gimal) Hlsd) UL cloniul $ .3l SU3 U] a sgil
(Liyshh Lablie 3 & 5 pane ool GBI eddy 5l 35, SAll
@A A OBy a2l dledl ol G Bl (A S s B0
S5 U Olay amds ey dowadl O Pl Dl D ae ooyl oda e
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LT dalanad (W2 ey 5,0 40 dx oy bl dxdl UL &3 e o >
Jlay VI U&j%&@éﬁiﬂ@@@i&&b.&ﬁj\f
oaibasy Bkl aslll Blasl (ol 8L ded! 3 Ulesul G B U 13
éi)w:;cj\ﬂ@jg/xs,@\yw\,uou,p@jd;m;:,.aﬁum
B 5 555 Mg =Yl J,aljd\d”p;gu@ .(G,AJ!Q.»Z\_&L:;Q}L?)J b
5 Jgudl ans el My o 558 S e sdels Ae wodsl (B

SHENY o\;@,zsﬂA;ﬁmoﬁs?m CPIUNCINCY [JERE

S5 UV A Ol pans il g SlaSIl (6 el 15 J gk
d.i-l

s | Sdldd | cgillins | slans | A )b

Jedll | 40 G (EsED

(@) | Csp | 0D

15715 58.38 467.10 46.6 27-10-07 | A3 sl

16957 40.60 431.10 52.0 03-11-07 | A .2all

6243 44.70 469.00 51.9 10-11-07 | A3 aall

10851 58.42 508.90 46.5 17-11-07 | A3 sl

A ol G g pnedl CU oSl (6 el 515 6 J g o s
Az g 8 ool 2l e E

Dol ol Lan ¢ s Al LS A T dadl (s
HPLC 1531 ALl dbludl Lol 2 sle s SUI LIS

L@g&d,e;s,gbaiwoﬁﬂw&\ Bl an 8 dgud enan
HS-SPME-GC-MS & ki =312 5 LOX s 5L

47



God e olis e o sl 05 Ej) oSl (6 5l 16 J sk

.E e A f,ab.U
Lib 3
<lS e :;LSJT Jw:p |dpﬁ &b
J(, ;:75,;3\ ‘jj AK | K, | Ko, (;ne:gj/ (f; ;'I::C\ RN IR
c (65 /3) kg) acid)

197 532 1000 [ 021|176 | 53 | 0.1 [27/10/07| Frantoio/l | As asll
274 506 [ 0.00|0.18 | 1.79 | 3.6 | 0.8 |03/11/07| Frantoio/l [ As .asll
283 224 | 0.00 | 021 | 1.84 | 16.97 | 0.77 |10/11/07| Frantoio/l | As .asll
124 468 [ 0.00 [ 0.15| 1.64 | 7.8 | 0.22 |17/11/07| Frantoio/l | As .asll
177 467 | 0.00 | 0.15| 172 | 55 | 0.20 |10/11/07| Frantoio/2 | As .asll
138 405 |0.00 | 0.17 | 1.66 | 7.1 | 0.17 [17/11/07| Frantoio/l | B .asll
175 356 | 0.00 [ 0.14 | 1.61 | 64 | 036 |07/11/07| Frantoio/l | Cs .axl)
224 407 |0.00 | 0.14 | 191 | 81 | 0.24 |29/10/07| Frantoio/l | Ds rasll
213 391|000 [ 0.16 | 1.87 | 99 | 027 [25/10/07| Frantoio/l | D3 .asll
187 316 | 0.00 [ 0.15| 1.73 | 17.1 | 039 [06/11/07| Frantoio/l | E sasll
252 435 1000|017 186 | 60 | 031 |29/10/07|Pendolino/1| Cs .asll
242 471 | 0.00 | 0.18 | 1.86 | 5.6 | 0.24 [29/10/07|Pendolino/2| Cs .asll
137 447 1000 [0.14 | 1.69 | 55 | 0.8 |06/11/07|Pendolino/1| Bs .asll
266 381|000 (017|191 | 7.7 | 0.18 [24/10/07 [Pendolino/1| B3 rasll
218 354 [0.00|0.16 | 1.96 | 12.0 | 0.26 |31/10/07 [Pendolino/1| Es wasll
198 413 1 0.00 | 0.16 | 1.66 | 6.4 | 0.37 |06/11/07|Moraiolo/1 | G5 .asll
201 290 | 0.00 | 0.14 | 1.83 | 17.1 | 0.28 |02/11/07|Moraiolo/1|Cs .asll
160 182 [ 0.00|0.16 | 1.79 | 125 | 0.83 |14/11/07 |Moraiolo/l | Ds .asl)
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188 484 | 0.00 | 0.18 | 1.90 7.8 0.35 |05/11/07| L.corno/1 | Cs aall
218 436 | 0.00 | 0.16 | 1.75 6.0 0.20 |03/11/07 | Maurino/1 | A asll
150 117 | 0.00 | 0.14 | 1.70 11.5 0.78 |14/11/07| Misto/1 | Fs asll
141 103 | 0.00 | 0.14 | 1.85 12.7 0.79 |14/11/07| Misto/2 | Fs .asll
219 333 | 0.00 | 0.13 | 1.68 10.3 0.50 |20/11/07| Misto/1 |G asll

HPLC #1531 W1 G2 gl S ooty s J s LS 4o 17 J gl

E D c B A A A A A Gyl s
(mg/kg)
Frantoio | Frantoio |Frantoio |Frantoio | Frantoio | Frantoio |Frantoio | Frantoio |Frantoio gl
06/11/07 |29/10/07 [07/11/07 [17/11/07 | 10/11/07 |17/11/07 |10/11/07 | 03/11/07 |27/10/07
514 | 672 827 | 1743 | 1334 | 1901 | 238 | 2743 | 999 Oleuropein
1823 | 2458 | 2678 | 2006 | 2690 | 3405 | 13.00 | 25905 | 2347 | Aldehydicformof
Oleuropein aglycon
630 | 864 | 1056 | 1079 | 836 | 1195 | 782 | 943 | 1100 | Aldehydicformof
ligstroside aglycon
Dialdehydic form
618 | 693 815 | 2034 | 1684 | 2256 | 202 | 2889 | 11.69 of Oleuropein
aglycon
Dialdehydic form
538 | 602 | 659 | 1632 | 1202 | 1365 | 213 932 | 1194 of ligstroside
aglycon
Aldehydic form of
1560 | 2233 | 2804 | 3169 | 2652 | 3871 | 932 | 2531 | 2278 |Oleuropein aglycon
oxidized
Aldehydic form of
424 | 831 | 1560 | 1890 | 1223 | 1894 | 817 | 1460 | 1822 | ligstroside aglycon
oxidized
Decarbossimetil
8727 | 10925 | 169.10 | 8346 | 92.61 | 13664 | 8378 | 24752 | 64.60 Oleuropein
aglycone (di
aldehydic)
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6.98

533

13.93

10.49

8.90

13.80

4.38

13.75

10.36

Decarbossimetil
Oleuropein
aglycone (di
aldehydic) oxidized

38.08

49.54

61.61

64.64

50.35

87.02

35.07

53.18

63.50

Dialdehydic form
of decarbossimetil
ligstroside aglycon

7.86

28.61

62.29

75.13

46.43

83.48

6.56

8.52

57.56

Pinoresinol+1-
Acetoxypinoresinol

23248

31597

469.90

430.03

352.77

536.89

206.82

511.08

349.41

Total phenol
compound at
280nm

24.53

33.64

15.83

20.03

41.73

19.48

27.70

41.04

39.36

Aldehydic form of
Oleuropein aglycon

7.08

11.25

7.27

5.53

7.94

4.83

7.04

8.27

10.92

Aldehydic form of
ligstroside aglycon

1342

20.32

2.73

534

27.60

8.92

13.06

17.96

20.15

Dialdehydic form
of Oleuropein
aglycon

10.56

14.86

332

4.76

6.81

421

12.02

15.77

8.78

Dialdehydic form
of ligstroside
aglycon

22.77

29.39

16.92

17.88

31.59

18.50

19.28

29.39

35.83

Aldehydic form of
Oleuropein aglycon
oxidized

10.32

14.09

9.06

6.14

11.27

12.26

11.12

19.84

Aldehydic form of
ligstroside aglycon
oxidized

90.47

229.77

65.24

72.77

200.41

117.80

63.38

62.30

283.69

Decarbossimetil
Oleuropein
aglycone (di
aldehydic)

7.50

11.79

8.99

5.02

10.71

6.29

5.77

10.11

10.17

Decarbossimetil
Oleuropein
aglycone (di
aldehydic) oxidized

43.86

95.13

24.12

3538

41.94

35.56

32.62

47.37

75.85

Dialdehydic form
of decarbossimetil
ligstroside aglycon

6.51

13.15

6.23

5.64

5.26

4.75

8.14

6.57

8.49

Dialdehydic form

of decarbossimetil

ligstroside aglycon
oxidized
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1.19 2.57 1.83 1.24 1.88 1.26 0.82 0.99 1.93 Hydroxytyrosol
1.62 2.86 2.13 1.40 1.38 1.03 1.24 229 2.88 Tyrosol
Pinoresinol+1-

34.57 29.36 21.72 847 2833 11.72 12.28 58.86 2427 . .

Acetoxypinoresinol

Total phenol

315.03 | 562.77 | 21425 |215.06 | 47741 | 270.11 259.58 | 35435 | 606.95 compound at
280nm

LOX e +L31 3211 5 Uatl) & suaall LS ol sled] jamy 18 J gt
G oo ls U1 L2 ples S 5 AsIl Gllas 83 b dawl 5 530l 5
HS-SPME-GC-MS §, Ul g sl 71 3 (55,811, 5hall

o~ o~ o~ o~ o~ o~ o~ o~ o~ ~ ~
sl sl sl gl 2l sl .22l 2] g swels,
At |laS|aS|ud|lud|la|lad|<Zl<Zl<Z|<2S| P77
3| & a| | F| E|E|CE[TE| T TR e
1.40 [ 099 | 0.82 | 1.57 | 1.94 | 227 | 132 1.43 | 1.18 | 0.87 | 1.09 | Hexanal
0.60 | 0.51 | 138 | 1.17 | 1.39 | 1.32 | 1.19 | 0.81 | 1.19 | 0.71 | 0.92 Hexyl
alcohol
025 | 038 | 026 | 0.67 | 0.96 | 1.00 | 0.60 | 0.66 | 033 | 020 | 0.56 |  Hexyl
acetate
225 | 1.88 | 2.46 | 3.41 | 429 | 4.60 | 3.11 | 2.89 | 2.71 | 1.78 | 2.57 SumL(ffby
(2)-3-
047 [ 0.71 | 0.89 [ 0.79 | 0.62 | 0.59 | 0.49 | 0.48 | 1.00 | 1.02 | 1.68
Hexen-1-ol
(E)-2-
777 | 818 | 7.77 | 6.75 | 7.78 | 7.47 | 8.55 | 8.97 | 9.56 | 9.53 | 10.12
Hexenal
(E)-2-
1.14 [ 0.80 | 1.52 [ 2.09 | 2.03 | 2.03 | 1.18 | 0.82 | 2.23 | 1.02 | 0.68
Hexen-1-o0l
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(Z)-3-

038 | 0.82 | 0.55|0.56 | 0.76 | 0.81 | 0.47 | 0.53 | 0.63 | 1.13 | 0.96 | Hexenyl
acetate
(E)-2-
0.05|0.15 | 0.10 | 0.11 | 0.19 [ 0.40 | 0.10 | 0.10 | 0.09 | 0.12 | 027 | Hexenyl
acetate
9.82 [10.68|10.84(10.30[11.39{11.29[10.79|10.89 [ 13.51|12.83 [ 13.71 S‘mﬁncAé by
1.01 [ 1.03 [ 0.72 [ 0.77 | 0.83 | 1.03 | 1.02 | 1.29 | 1.21 | 0.87 | 0.76 | Hexanal
1.39 [ 0.58 | 0.56 | 0.40 | 0.48 | 0.56 | 0.76 | 0.76 | 0.64 | 0.76 | 0.46 Hexyl
alcohol
020|029 015 ] 0.15 | 012 | 013 [ 029 | 024 | 0.59 | 039 | 050 | Hexyl
acetate
260 [ 1.90 | 1.42 | 132 | 1.43 | 1.73 | 2.07 | 2.29 | 2.44 | 2.02 | 1.73 SumL$16by
0.80 | 1.01 | 0.67 | 1.05 | 1.00 | 1.03 | 0.88 | 1.01 | 0.63 | 1.09 | 0.49 (2)-3-
Hexen-1-ol
(E)-2-

570 | 826 | 7.49 | 6.78 | 9.78 | 9.88 | 8.78 [10.13] 7.81 | 9.02 | 7.99
Hexenal
(E)-2-

1.69 | 1.06 [ 0.93 [ 0.95 | 0.99 | 1.00 | 1.12 | 1.21 | 1.20 | 1.00 | 0.63
Hexen-1-ol
(2)-3-
047 | 0.66 | 039 | 0.72 | 0.37 [ 0.33 | 0.65 | 0.47 | 0.68 | 0.75 | 0.53 | Hexenyl
acetate
(E)-2-
0.08 | 0.06 | 0.03 | 0.04 | 0.07 [ 0.04 | 0.14 | 0.07 [ 0.12 | 0.10 | 0.18 | Hexenyl
acetate
8.74 [11.06| 9.51 | 9.55 [12.21[12.28 [ 11.58 [ 12.89[10.44 | 11.95| 9.83 Su“L‘nC/fby
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2008 fn\.ﬁ &JJ\.; A~ 4.2

s 50 o 112008 plo ko ot ol ALY s

m,al\uL;JJ\¢|>\u»wJ|MCM\uy)|wJ'JML@J|o:}\d
“LJ9JJ.A;L‘L§J;} Wu}&bmuﬂm.]ul‘.wg)y)
.u)u‘dﬁ)\uba.ﬂ

) A sl 5 ol 25758 165 Ll o el ey 1 A s s

Y] M‘

O gl JLJJJA 9 Joudl
Sadlins | dedldns | Ao lans | sllaws ol
(P | Vs | Cep | g | &
52.5 25340 470.4 52.8 01/11/08
57.1 23507 385.5 50.3 15/11/08
73.6 29462 416.4 52.0 21/11/08
cShesIl col g g2 110 J g
Lib 5l 3
olS e | wls, | AK | K | Ky | sue posdl | ol @)L*J\
s | Jsdl 1S5 )| ad
( / ) 213 (meq Oz/ Iyes|
CA 0
x oleic
acid)
Kneading
213 0.00 | 0.13 [1.69| 4.0 0.18 1‘01‘“?“0“ 01-nov-08
minutes
1°extraction.
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209

479

-0.01

0.18

1.76

4.1

0.16

Kneading
duration
27 minutes
1°extraction.

01-nov-08

191

513

0.00

0.18

1.70

4.2

0.17

Kneading
duration
41 minutes
1°extraction.

01-nov-08

250

658

-0.01

0.19

1.76

3.2

0.18

Kneading
duration
10 minutes
2°extraction.

01-nov-08

242

586

0.00

0.15

1.78

3.4

0.18

Kneading
duration
30 minutes
2°extraction.

01-nov-08

211

536

0.00

0.15

1.80

3.9

0.17

Kneading
duration
50 minutes
2°extraction.

01-nov-08

181

346

0.00

0.11

1.53

3.0

0.13

Kneading
duration
10 minutes
1°extraction.

15-nov-08

194

412

0.00

0.12

1.41

3.7

0.13

Kneading
duration
35 minutes
1°extraction.

15-nov-08

193

479

0.00

0.12

1.66

3.5

0.14

Kneading
duration
60 minutes
1°extraction.

15-nov-08

184

465

0.00

0.12

1.65

5.9

0.14

Kneading
duration
10 minutes
2°extraction.

15-nov-08

190

472

0.00

0.12

1.73

5.8

0.14

Kneading
duration
35 minutes
2°extraction.

15-nov-08

184

500

0.00

0.12

1.68

59

0.14

Kneading
duration
60 minutes
2°extraction.

15-nov-08
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193

444

0.00 | 0.09 |1.59

2.8

Kneading
duration

0.12 10 minutes

1°extraction.

21-nov-08

202

464

0.00 | 0.12 | 1.63

33

Kneading
duration

0.13 43 minutes

1°extraction.

21-nov-08

202

497

-0.01 | 0.12 | 1.64

32

Kneading
duration

0.13 64 minutes

1°extraction.

21-nov-08

Y1 LIl LN G1Le ey S ooy 22U J gl LS o 11 J g
(2008 /11 /1) HPLC

2008/11/01
2oy ) 1 iom s
3 3o 8o e 3de e
O,?v.x.“ ;ﬁqu Qzu;” O,?vv.n 27 Qzu;“ Qavd\

da3>50 | 423530 | $Bs10

23> 42 dass SBs10

(/) | (sl | (s /e

(& /&«) ('g/t«) (@_5/@)

19.08 19.84 21.23

18.85 16.23 12.90

Oleuropein

57.38 66.42 89.65

44.04 43.92 40.50

Aldehydic form of
oleuropein aglycon

10.73 10.82 12.92

11.36 11.31 13.05

Aldehydic form of
ligstroside aglycon

25.73 27.68 32.07

23.48 18.06 12.43

Dialdehydic form of
Oleuropein aglycon

8.89 8.52 9.54

10.13 9.61 8.43

Dialdehydic form of
ligstroside aglycon

50.81 53.75 61.29

44.89 39.96 41.70

Aldehydic form of
Oleuropein aglycon
oxidized

30.09 29.87 32.12

34.70 34.68 39.82

Aldehydic form of
ligstroside aglycon
oxidized
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164.46

163.80

248.66

134.67

100.17

68.15

Decarbossimetil
Oleuropein aglycone
(di aldehydic)

35.70

39.69

48.54

30.17

28.05

19.55

Decarbossimetil
Oleuropein aglycone
(di aldehydic)
oxidized

53.88

46.96

41.82

56.66

50.73

45.26

Dialdehydic form
of decarbossimetil
ligstroside aglycon

15.35

15.13

11.70

18.59

17.61

17.02

Dialdehydic form
of decarbossimetil
ligstroside aglycon

oxidized

1.89

1.78

1.71

1.98

1.63

3.09

Hydroxytyrosol

2.71

2.36

1.60

3.42

2.85

3.18

Tyrosol

93.28

76.10

47.73

103.29

101.33

98.09

Pinoresinol+1-
Acetoxypinoresinol

621.87

613.37

710.93

591.19

528.17

480.67

Total phenol
compound at 280nm

331 LIle LN W1 gile s S Jeboey 22U J 5dll oS o 112 J g
.(2008 /11 /15) HPLC

2008/11/15
23?).)5\‘)5&.‘&‘ 1;{?).)?‘_).;&*»‘
se sle o - - s
Q—?'-*-H Q,?v.sd‘ O'?"’d‘ ’ ’ O”"J|
el * el ’
60 35 10 orall ol 10
. o ol a8y 60 | dads35 e
428> dass HBs s
(&Sl | @Sl | @Sl | @l | Sl | @S/
18.53 13.47 18.69 19.63 14.35 10.10 Oleuropein
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42.42

40.95

47.59

45.50

39.63

35.02

Aldehydic form of
Oleuropein aglycon

7.30

8.10

9.16

9.64

10.45

9.61

Aldehydic form of
ligstroside aglycon

14.00

20.26

14.62

13.80

10.75

6.24

Dialdehydic form
of Oleuropein
aglycon

6.29

6.29

6.21

6.64

5.32

4.37

Dialdehydic form
of ligstroside
aglycon

30.42

33.47

31.60

28.00

23.84

20.19

Aldehydic form of
Oleuropein aglycon
oxidized

21.08

24.11

23.23

24.86

26.30

24.78

Aldehydic form of
ligstroside aglycon
oxidized

163.07

128.90

108.09

112.57

69.68

32.51

Decarbossimetil
Oleuropein
aglycone (di
aldehydic)

24.37

25.19

22.48

23.78

19.22

15.11

Decarbossimetil
Oleuropein
aglycone (di
aldehydic) oxidized

50.36

42.22

41.97

37.98

32.60

27.29

Dialdehydic form
of decarbossimetil
ligstroside aglycon

12.59

12.88

10.42

12.24

11.01

11.49

Dialdehydic form

of decarbossimetil

ligstroside aglycon
oxidized

1.46

1.28

1.23

0.99

0.76

0.84

Hydroxytyrosol

2.56

233

2.30

2.29

2.06

1.32

Tyrosol

81.12

84.95

82.80

82.36

81.28

79.63

Pinoresinol+1-
Acetoxypinoresinol

512.05

479.64

454.66

458.37

385.09

315.04

Total phenol
compound at
280nm
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LOX Moo +L5T 22 L1 5, LI &4 suiaall LS L B san 113 Jsud

2008/11/01
22\7.-‘)3&‘}&#‘ la?)Jde'"\
s e 3o 3o 8o s e s e ols M
d"’J‘ J"’J‘ U‘>"J‘ u,>=xj‘ f;xj\ U‘"’J‘ (mg/kg)s,LLall
423550 | 423330 | $LBs10 | dads4l | 4ads27 10
S
0.59 0.41 0.30 0.92 0.96 1.07 Hexanal
0.61 0.52 0.39 1.38 1.68 332 |Hexyl alcohol
0.50 0.45 0.36 0.46 0.47 0.50  |[Hexyl acetate
170 137 1.06 2.75 3.11 489 | SumCOby
1.17 1.29 1.40 0.74 0.80 1.05 (Z)-3l-}j)tl°«xen-
9.09 7.41 4.09 9.98 9.70 9.80 (E)-2-
Hexenal
0.63 0.48 0.32 1.65 2.01 364 |(B)-2-Hexen-
(2)-3-
1.16 1.33 1.42 0.54 0.56 0.59 Hexenyl
acetate
(E)-2-
0.36 0.35 0.32 0.35 0.37 0.39 Hexenyl
acetate
1241 | 1086 | 7.54 1327 | 1344 | 1546 |SumC6by
LnA
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23;—,;@%\ 13};)}&\)&;‘;»\
3o 3o 3o 3 e W 3 Volatil
u.>ut.“ u.>u.” u?;xj\ u.>aJ‘ u""-“ u.>u.“ compounds
4335 60 35 10 60 455535 10 (mg/kg)
dass S aass S5
1.14 1.15 1.16 1.05 1.05 1.16 Hexanal
Hexyl
0.68 0.76 0.85 1.11 1.25 1.27
alcohol
Hexyl
0.49 0.47 0.48 0.45 0.47 0.47
acetate
Sum C6 by
2.31 2.38 2.49 2.62 2.77 2.90
Ln
(2)-3-
0.76 0.76 0.87 0.83 0.86 0.86
Hexen-1-o0l
(E)-2-
10.17 10.27 10.83 10.02 10.42 10.51
Hexenal
(E)-2-
1.07 1.14 1.40 2.00 2.12 1.98
Hexen-1-o0l
(2)-3-
0.65 0.63 0.64 0.60 0.63 0.61 Hexenyl
acetate
(E)-2-
0.38 0.37 0.35 0.33 0.34 0.34 Hexenyl
acetate
Sum C6 by
13.04 13.17 14.09 13.79 14.36 14.30
LnA
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Mowino 10 Ofives Santation Conditions
% Sane Oives % Partially damaged olives g lives % Partially damaged olfives
0 v 0 v 40 v o v
ol
Input Temperatures o0 Input Temperatures
Olives T (*C) Washing H20 T (°C) 80 "C) Washing H20 T (°C)
0-5 v 05 v :;) ~ 0-5 v
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|- Olive quality

of olives

J

Cutivar

Frantoio

Ripeness Degree
% Green Ofives

0 o

~

o ~

Ofives Santation Condions
% Partially damaged ofives

o -

Temperatures
Washing H20 T (°C)

0-5 ~

% Blackish-Purple Ofives % Black-Brown Olives

~

~
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Olive quality
05 05
59 59
— 1} . 1)
v |Frantoio |11 11
12 12
13 s {13
J— 1
% Green €18 Ofves % Black. Otves
- o 18 16 »
17 7
18 18
19 19
2 2 ez

i 2
P 2
23 E
2 24
25 25
2% 2%

B2 b4 — ) {

el el 81 35 S G O 1 8l d s 139 L))

~Olive lot
Mass of the olive lot to be working (kg)

Olves worked within 24 hours from the picking v

Oifves worked within 24 hours from the pcking

A Olives kept in aereate boxes for one or more days
Qlives stored in bags for one or more days

Indicate how many days the extraction campaign has started
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—Processing Period
Indicate how many days the extraction campaign has started

1-5 v
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— Oli Mill — Oli Mill

Crusher Ml Crusher Ml

[Dtsk crusting I B R T R |
Malaxing Machine Makaing Machine

[Horizortal Maisxing ~ Horizontal Makming ~
Centrifugal Extractor Vertical Malaxing

[Tracitionsl 3-phases centri jon with seporstor v [Tradtionst 3 i jon with seporator v
— Oli Mill — Oli Mill

Crusher Ml Crusher Ml

Disk crushing v [pisk crusting v
r 1 [Hori - ~|
Centrifugel Extractor Centrifugal Extractor

[Tractional 3-phases centrifugal extraction with separstor ional 3-phacs: i with separstor
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— Crushing Malaxing
Duration of crushing Duration of Malaxing Average Temperature
(in minutes) (in minutes) of Malaxing

(o] [=

— Only for 3-phases centrifugal extractor

% of diluition water
Temperature ("C) of diultion waler
— Final olive oil output temp (°C)
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~— Od Mill SIMULATION: data required ~ il Mill SIMULATION: data required- = Ol Mill SIMULATION: data required-
Type 1 ~ Type 1 ™ Type 1 ~
% o) Type 2 W) ‘ = Duration of
o the mang ofthe Decerter 0 of the Decsrter  axtraction (n mides)
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Estimation Results -
Peroxides (+2) in meqO2/kg
| 7.2881 |
Acidity Level (+0.02) (% in mass of oleoic acid)
| 0.173219 ]
Poliphenols in %

[ 11.32 |

Oil Quality
[ High quality extravirgin olive oil |
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e M ~ Simulation Results
Horizontal Malaxing v Traditional 3-phases process
Output o-waler malaxing mass (Kg) 18447
Centrifugal Extractor
Output oi-water malaxing flow (kgimin) 015
3 wih e Output pomace mass (kg) 14225
Output pomace flow (kg#min) 011
Crushing Z Malaxmg Output oil-water temperature (*C) 264
Duration of crushing | Duration of Malaxing Average Temperature Output pomace temperature (°C) 2
(in minutes) (in minutes) of Malaxing Modern 3-phases process
Output water (with ol trace) mass (kg)
B0 60 24

Output water (with o traces) flow (kg/min)
Output ol (with water traces) Temperature (*C)

Only for 3-phases centrifugal extractor
% of diluition water
5

Temperature (*C) of diultion water
18

— Final olive oil output temperature (°C)

24

Output water (with traces of oil) Temperature (*C)
2-phases process

Output olive o mass (kg)

Output olive o mean flow (kgimin)

Output pomace mass (kg)

Output pomace flow (kgimin)

Output olive o Temperature (*C)

Output pomace temperature (*C)
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Malacing Machine

[mm ———— v] Tradiionel 3-phases process
ol-water
Ouput malendng mass (Kg)
i > Output oil-water malacding flow (kgimin)
& |mmmmmmm2wdus v| Output pomace mass (ka) |
Outtput pomace flow (kgimin)
:Cmmng i Outpud oil-water temperature ("C)
Duration of crushing | Duration of Malaxing Average Tempersture Mioders ot crccuen e
(in minutes) 0 minudes) ot Malaxing I ¢
Output water (with ol trace) mass (k) 10274
e | [ | [ 2 | Output water (with ol races) flow (kgmin) | 0,08
= - Outpat ol (with water traces) Temperature
— Only for 3-phases centrifugal extractor : 3l : e =
Outpatt water (with traces of o) Temperature ("C) 26
% of diluition water

2-phases process
[ s ] Output olive od mass (kp) |
Temperature (°C) of dlulion water SUGRER ol D prieesi Scve (Kpn)
[ ] indnsirE
: Output pomace flow (kgimin)
— Final olive oil output temperature ("C) e
24 ‘ Output pomace tenperature (°C) |

Simulation Resuilts

S gl sl Bl 3 053301 5 pand G0 s £aliys 50 5 81512 148 YN

Malaxing Maching Simulation Results
Horizontal Malaxing v Traditional 3-phases process
Output oil-water malaxing mass (Kg)
Centrifugal Extractor
Output oil-water malaxing flow (kgimin)
|2-phases centrifugal extraction wit fiter v Oulbid paseacs mess (o)
Output pomace flow (kgimin)
 Crushing Malaxing Qupt of walor lemporaties ()
Duration of crushing | Duration of Malaxing Average Tempersture Output pomace temperaire ()
(in minutes) (in minutes) of Malaxing Modern 3-phases process
Output water (with ol trace) mass (kg)
[ e | | &0 | [ 21 | Output water (with ol traces) flow (kginin)

— Only for 3-phases centrifugal extractor———

% of dilution water 2-phases process
s ] Output oive ol mass (kg) | 8182
- Oy % Output olive oil mean flow (kgdmin) 0.06
—I Output pomace mass (kg) 22989
m Output pomace flow (kginin) 018
— Final olive oil output t (°C) Output olive oil Temperature ("C) 28
E Output pomace temperature (°C) %

)by

Output oil (with water traces) Temperature (*C)
Output water (with traces of oil) Temperature (*C)
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Yope = Ope " PEasr T ﬁpa "PEsim (46)
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Estimation Results
Peroxides (+2) in meqO2/kg
[ 7.29247 |
Acidity Level (+-0.02) (% in mass of oleocic acid)
[ 0.173219 ]
Poliphenols in %
| 9.92 ] |
e Ol Quality : '
{ High cusity extravirgin oive off ]
Simulation Results
Peroxides (+2) in meqO2/kg
[ 7.33234 |
4 Paoliphenols in %
[ 0.173251 ]
Acidity Level (+0.02) (% in mass of oleoic acid)
[ 993 1
Oil Quality
[ High quality extravirgin olive oif ]
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Olive lot:
Miass of the clve kt 0 be working (ig)

)
Olive Storing
Obves werked witin 24 hours trom B pking

Processing Penod
Iredcate how marry diys the exdrachon campagn has started

Mg Mactine

Horzorts Mg

Cortrmup Esoctr

2ghases cerrhupl xbinction wth fer

Crushing Malaing

Durstion of crushing  Curation of Maling Average Tempersdire
Manirg

(nminutes) (nmrutes) o

@ @ %
Only for 3-phases centrifugal extractor

% of dhution water
0

Tempersture () of diiton water
0

Final olvg oll outpet temperature (C)
»

v

— O Ml SIMULATION: data requied

Oves paste type

Typed v

Solwaewodicted  POr(RIW)  urabon of cerirupl

i the matsing

4 15

PARAMETER ESTIMATION

OIL MILL SIMULATION

GLOBAL ANALYSIS

Simulation Results

Tradtonal 3 phates process
gt o wabes g mass ()
Outut b water marg fow (i)
Outit pomace mass (1)
Outgut pomace fow (i)
Cutyed ohwiter emperhre ()

ot pomaca tompmbas (6) |

Modern J.phases process

Outpul wber (i of race) mass (ig)
Outpust water (with o races) fow (pinh)
Outiut of (wih woer aces) Temperstre ')
Outgad waler (wih races of of) Temgershre ()

2ghazes process
Output cben ol mass (i)
Cutud chve of mean firw (ko)
Ot pomace mags (i)
Output pomace fow (Lpinn)
Cutput e o Tomparstin ()
Cupud pomace tenpershre ()

ofthe Decarter  extraction (n minutes)

15

LI
0n

me
0%
%7
s

FEK
Estimation Results
Peroxides (+2) in meg02kg
70305
Acidiy Level (+0.02) (% in mass of cleoic acid)
0140468
Peliphenols in %
01%
Od Qualty
Hifh sty extravegh e o
Simulation Results
Paroxides (+2) in meqO2Kg
7053
Acidty Level (+0.02) (5% in mass of oleoic acid)
01s
Poliphensls in %
0.161
0d Qualty
Hoh qualty estrovirgn e of
Global Analysis Results
Plrowst | A onse | e

1

—
ol content
09 ¥, - content
== poliphencls content
— actual valve
08 \ \
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P... = 7.039 [meq0,/kg]
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Qgsr = 0.148 [% in mass of oleoic acid]
Peg., = 0.155 [% ofpolyphenols/value of polyphenols in olives]
1Y) g sl sl Lo

.1581.82 3@}\L}Oﬁj-”¢-3jfdﬁs
4ads /'60.09 oA G el el Bl -
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Py = 7.053 [meq0, /kg]

Qgim = 0.135 [% in mass of oleoic acid]
Pegm = 0.161 [% of polyphenols/value of polyphenols in olives]

e <=Lx.” Joldl C:?L“Jj
P, = 7.044 [meq0,/kg]
A, = 0.148 [% in mass of oleoic acid]
Ypes = 0.158 [% ofpolyphenols/value of polyphenols in olives]
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A, = 0.162 [% in mass of oleoic acid]
Ypes = 0.161 [% ofpolyphenols/value of polyphenols on olives]
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P, = 6.67 [meq0,/kg]
A, = 0.13 [% in mass of oleoic acid]

Y%pes = 0.162 [% ofpolyphenols/value of polyphenols on olives]-
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(G) ol I ity SUL suels e &5l 127 J gkl

L5 god| LS 9l sue
(A vs. As) [mass % oleic acid] (Np vs. Ps) [meq O,/kg]
o [6] ool il o~ ol sl Ll o3,
ol I ol JI [6]

0.18 0.01£0.18 6.0 2+6 00f0401 12
0.22 0.21+0.01 7.5 742 00f04v1 12
0.24 0.23+0.01 6.2 6+2 00f04v2_12
0.16 0.17+0.01 5.4 6+2 00f1001 12
0.2 0.19+0.01 5.7 742 00f10v1 12
0.23 0.21+0.01 6.8 6+2 00f10v2_12
0.19 0.17+0.01 6.4 542 00f1701 12
0.27 0.21+0.01 6.6 542 00f17v1 12
0.26 0.22+.0.01 6.2 542 00f17v2_12
0.21 0.22+.0.01 6.4 6+2 002401 12
0.27 0.28+.0.01 6.2 6+2 00f24v1 12
0.24 0.23+.0.01 5.9 5£2 00f24v2 12
0.15 0.17+0.01 3.6 442 01f0301 12
0.11 0.14+0.01 5.1 542 01f1701 12
0.16 0.13+0.01 7.0 8+2 01f17v1 12
0.15 0.20+0.01 1.9 242 012401 12
0.18 0.18+0.01 4.0 442 020901 12
0.25 0.25+0.01 5.1 4+2 02f09v1 12
0.19 0.15+0.01 43 442 022001 12
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0.26 0.02+0.27 4.82 0.8+4.8 2003 _ST 01
0.16 0.21+0.01 3.71 4.840.8 2006 TB 09
0.19 0.16+0.01 391 4.3+£0.8 2006 TB 12
0.21 0.23+0.01 4.13 3.9+0.8 2006 TB 20
0.18 0.18+0.01 3.93 3.6+£0.8 2006 TB 21
0.16 0.18+0.01 3.74 3.3+0.8 2006 _TB 22/1
0.16 0.17+0.01 3.73 4.3+0.8 2006_TB 22/2
0.17 0.20+0.01 3.91 3.9+0.8 2006 _TB 25
0.18 0.13+0.01 3.96 3.84¢0.8 2006 _TB 40
0.18 0.16+0.01 5.12 3.9+£0.8 2006 TB 50
0.16 0.17+0.01 5.05 6.7+0.8 2006 TB 60
0.17 0.14+0.01 5.08 3.840.8 2006 TB 70
0.16 0.16+0.01 491 5.5+0.8 2006 _TB 75
0.18 0.18 4.32 4.4 qh“‘)j‘
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begin
initialize temperature 7', neighboring space N ;
N sl sLadlly T3, A G s clizul
initialize resource assignment x , and minimum fitness min;
Ll LeeM Hlms s c x5, awad slicul
evaluate fitness F (= gaPls(x)) in 2nd phase;
Gl kil 9 F Olee
while (not termination-condition) do
for i=1toN
generate another resource assignment x’;
5l X7 ZT Ganad ad g
evaluate fitness F (= gaPls(x’)) in 2nd phase;
Gl skl G F, ol
if( /. <F )then
replace x with x?;
¥ ox e sl
else
if (random(0, 1) < exp(F_- F_)/T) then
replace x with x7;
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13: end if
14: end if
15:if (F . <min) then
16: update min with F,, and memorize x’;
5SIUN G X Lais 5 F L omin Soid
17: end if
18: end for
19: replace T with (7-T *a); 0<a <l
(T-T *a) o T ;o iblanal
20: end while
21: end
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00: procedure gaPls( x)

01: begin

02: initialize population ¢ with chromosomes sorted by waiting

time W,-j;

03: reinitialize population ¢ inheriting best priority list from x;
04: construct continuous part of hybrid Petri nets;

05: evaluation( ¢);

06: while not-termination-condition do

07: selection;

08: crossover;

09: mutation;

10: evaluation( ¢);

11: end while

12: end

00: procedure evaluation( ¢)
01: begin
02: for =1 to popSize

03: construct the discrete part of the hybrid Petri nets;
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04: initial time interval T ; current time ¢ = 0;
05: while tasks-are-not-completed do
06: if (firing-conditions-are-satisfied) then
07: firing and update the amount of tokens in corresponding
places;
08: end if
09: update ¢ with ¢+ + T;
10: update the sum of moving time and idle time;
11: end while
12: if (best-fitness-found) then
13: update current best fitness, priority list, and schedule;
14: end if
15: end for
16: end®
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