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1. mammm%uiumﬁﬂmuw (AOAC Official Method 968.11, 2000)
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Foaznnuru = AIMind19813nNoUeY - MINFIB8191a8) x 100

Y
WINUNAIDY A0

2. mM3daad
o w 1 < M (% 1 1 9 A = .
wdedramaanui lua uazTaaianuadng (Lx) ArenTeaiad (Colorimeter
Colorview Spectrometer medel:9000) Tag1drassutiauaa (luminant) D65 YUANNTENULA

10 B3N

3. mssnsanududuveassznenszmelun sl
- 1938 A1TaZAY cyclohexanone 0.133 ml luasazaionsalalasnasindudu
0.1 mol/l Y511/53na51i1 25 ml (cyclohaxanone 99.5 % GLC, MW = 98.146, density = 0.941)
- 1% en5aza1v cyclohexanone AMAUYY 5000 mg/l 51105 1x10 ° ml Tu

fog M 2.5 ¢

ANUTUTUYRIENTUsTNeUITINY (ug/g) = Area (unknown volatile compound) x 0.005 mg x 1000 g

Area (internal standard) x 2.5 g
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4. M3YTLUIUNANATIZHENNADA (SAS code)

options pageno=1 nodate nocenter;
data Volatile;
input rep date pck $ py fu et cy me ph;

title "s
lines;

15 cv
15 cv
15 cw
15 cw
15 rv
15 rv
15 rw
15 rw
30 cv
30 cv
30 cw
30 cw
30 rv
30 rv
30 rw
30 rw
60 cv
60 cv
60 cw
60 cw
60 rv
60 rv
60 rw
60 rw
90 cv
90 cv
90 cw
90 cw
90 rv
90 rv
90 rw
90 rw

NEFENEPNEPEPNEPNEPEPNPEPNNENENENENENENENENENERE

helf

6.40
6.50
5.70
5.76
7.07
5.92
6.18
6.88
5.89
6.30
5.63
5.77
4.41
4.24
4.94
4.81
6.42
7.31
6.66
5.15
3.58
3.95
4.01
3.57
5.28
5.46
4.19
2.99
3.36
3.70
3.53
3.51

life

WNDNPNNWOWRARNWWWWRARPRPRWONWONWWWWWARWPRARPAPLWWWW
OO WNNOOUITWOUTUNONERLPNOORP,AAOOUINORFLPOEANN
ANNNAOPMIORPROCORMRIMRPNANOOOORANORLNANRENONN

2.67

proc mixed method
class rep pck date;
model py = rep pck date date*pck/ddfm = satterth;
random rep*pck;

Ismeans pck/diff;

run;

of volatile 4 packages”;

1.67 1.93 0.87 1.54
1.67 1.97 0.71 1.49
2.16 1.61 0.47 1.09
1.80 1.78 0.52 1.52
1.72 2.05 0.64 1.54
1.59 1.91 0.56 1.31
1.48 1.76 0.58 1.64
1.78 2.22 0.66 2.07
1.42 1.74 0.56 1.10
1.61 1.84 0.47 1.13
1.28 1.59 0.46 1.12
1.46 1.83 0.61 1.28
1.40 2.31 0.54 1.15
1.37 1.61 0.55 1.06
1.36 1.42 0.57 1.36
1.39 1.56 0.42 1.23
1.62 2.00 0.66 1.55
1.88 2.05 1.41 1.71
1.97 2.35 0.72 1.33
1.66-1.91 0.62 1.12
0.88 1.72 0.55 0.93
0.90 1.91 0.60 '1.09
0.92 1.60 0.56 1.10
1.36 1.15 0.39 0.88
1.90 2.23 0.64 1.20
1.83 2.58 0.67 1.11
1.36 1.30 0.42 0.68
1.36 1.00 0.47 0.76
0.72 1.59 0.49 0.82
0.76 1.19 0.51 0.82
0.84 1.29 0.42 0.87
0.76 1.15 0.41 0.65;

= reml noitprint;

proc mixed method = reml noitprint;

class pc

model py = pck date

run;

k;

proc mixed method = reml noitprint;

class pc

k;

model py = pck date pck*date/solution;

"Intercept for pck CV" intercept 1
"Intercept for pck CW" intercept 1
"Intercept for pck RV" intercept 1
"Intercept for pck RW" intercept 1
"Slope for pck RW" date 1 pck*date

estimate
estimate
estimate
estimate
estimate

date*date pck*date pck*date*date;
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estimate "Slope for pck RV" date 1 pck*date
estimate "Slope for pck CW" date 1 pck*date
estimate "Slope for pck CV®" date 1 pck*date

run;
proc mixed method =
class rep pck date;
model fu =
random rep*pck;
Ismeans pck/diff;
run;

proc mixed
class pck;
model fu =
run;

proc mixed
class pck;
model fu = pck date
estimate "Intercept
estimate "Intercept
estimate "Intercept
estimate "Intercept
estimate "Slope for
estimate "Slope for
estimate "Slope for
estimate "Slope for
run;

proc mixed method =
class rep pck date;
model et =
random rep*pck;
Ismeans pck/diff;
run;

proc mixed
class pck;
model et =
run;

proc mixed
class pck;
model et = pck date
estimate "Intercept
estimate "Intercept
estimate "Intercept
estimate "Intercept
estimate "Slope for
estimate "Slope for
estimate "Slope for
estimate "Slope for
run;

proc mixed method =
class rep pck date;

method =
pck date

method =

method =
pck date

method =

model cy = rep pck date date*pck/ddfm =

random rep*pck;
Ismeans pck/diff;
run;

reml noitprint;

rep pck date date*pck/ddfm =

reml noitprint;

0010
0100
1000

satterth;

date*date pck*date pck*date*date;

reml noitprint;

pck*date/solution;

for
for
for
for
pck
pck
pck
pck

pck
pck
pck
pck
RW*
RV*®
cw*
Ccv*

cv*
cw*
RvV*®
Rw*®

intercept 1
intercept 1
intercept 1
intercept 1

date 1 pck*date
date 1 pck*date
date 1 pck*date
date 1 pck*date

reml noitprint;

rep pck date date*pck/ddfm =

reml noitprint;

pck
pck
pck
pck

0

= OO
OoOr o

0

el NeoloNoNek
OO0OOFrOOrOo

satterth;

(el NoNe]

date*date pck*date pck*date*date;

reml noitprint;

pck*date/solution;

for
for
for
for
pck
pck
pck
pck

pck
pck
pck
pck
RW*
RV*
cwe
cvr®

Ccv*
cwr
Rv*®
Rw*®

intercept 1
intercept 1
intercept 1
intercept 1

date 1 pck*date
date 1 pck*date
date 1 pck*date
date 1 pck*date

reml noitprint;

proc mixed method = reml noitprint;

class pck;

model cy = pck date date*date pck*date

run;

pck
pck

pck
pck

0

= OO
(ol o)

0

cNeol NeoloNoNoN
cNoNol Nolol e

satterth;

el NoNe

pck*date*date;
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proc mixed method =
class pck;

model cy = pck date
estimate "Intercept
estimate "Intercept
estimate "lIntercept

estimate

reml noitprint;

pck*date/solution;
for pck Cv*
for pck Cw*®
for pck RV*
for

intercept 1
intercept 1
intercept 1

estimate
estimate
estimate
estimate

"Intercept
*Slope for
*Slope for
"Slope for
"Slope for

pck
pck
pck
pck

pck RW*

Rw*®
Rv*®
cw*
cvr®

intercept 1
date 1 pck*date
date 1 pck*date
date 1 pck*date
date 1 pck*date

run;
proc mixed method =
class rep pck date;
model me =
random rep*pck;
Ismeans pck/diff;
run;

proc mixed
class pck;
model me =
run;

proc mixed
class pck;
model me =
estimate
estimate
estimate
estimate

method =
pck date
method =
pck date
"Intercept

"Intercept
"Intercept

reml noitprint;

rep pck date date*pck/ddfm

reml noitprint;

pck
pck
pck
pck
00

= OO
OoOr o

[cNeol NeoloNoNa
OO0OOFrOOrOo

satterth;

OoOr oo

date*date pck*date pck*date*date;

reml noitprint;

pck*date/solution;
for pck Cv*
for pck Cwr
for pck RV~
for RW*"

intercept 1
intercept 1
intercept 1

estimate
estimate
estimate
estimate

"Intercept
*Slope for
"Slope for
"Slope for
*Slope for

pck
pck
pck
pck

pck
RW*
RV*®
cw*
Ccv*

intercept 1
date 1 pck*date
date 1 pck*date
date 1 pck*date
date 1 pck*date

run;
proc mixed method =
class rep pck date;

reml noitprint;

model ph = rep pck date date*pck/ddfm

random rep*pck;
Ismeans pck/diff;
run;

proc mixed
class pck;
model ph =
run;

proc mixed
class pck;

method =
pck date

method =

reml noitprint;

ool NolohoNoN

satterth;

el NoNal Ne

oh _NoNe)

date*date pck*date pck*date*date;

reml noitprint;

model ph
estimate
estimate
estimate
estimate
estimate
estimate
estimate
estimate
run;

= pck date
"Intercept
"Intercept
"Intercept
"Intercept
"Slope for
*Slope for
"Slope for
"Slope for

pck*date/solution;

for
for
for
for
pck
pck
pck
pck

pck
pck
pck
pck
RW*
RV*®
cw*
Ccv*

cv*
cw*

intercept 1
intercept 1
RV®™ intercept 1
RW*® intercept 1
date 1 pck*date
date 1 pck*date
date 1 pck*date
date 1 pck*date

[clol NeoloNoNok
OO0OOFrOOrOo

OoOr oo
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Estimates (Pyridine)

Standard
Label Estimate Error DF t Value Pr > |t]
Intercept for pck CV 6.6831 0.5257 23 12.71 <.0001
Intercept for pck CW 6.4908 0.5257 23 12.35 <.0001
Intercept for pck RV 6.1788 0.5257 23 11.75 <.0001
Intercept for pck RW 6.6066 0.5528 23 11.95 <.0001
Slope for pck RW -0.04109 0.01104 23 -3.72 0.0011
Slope for pck RV -0.03385 0.009283 23 -3.65 0.0013
Slope for pck CW -0.02584 0.009283 23 -2.78 0.0106
Slope for pck CV -0.01001 0.009283 23 -1.08 0.2920
Estimates (2-Furanmethanolacetate)

Standard
Label Estimate Error DF t Value Pr > |t]|
Intercept for pck CV 3.4282 0.3611 23 9.49 <.0001
Intercept for pck CW 3.8985 0.3611 23 10.80 <.0001
Intercept for pck RV 3.8345 0.3611 23 10.62 <.0001
Intercept for pck RW 3.8696 0.3797 23 10.19 <.0001
Slope for pck RW -0.01156 0.007584 23 -1.52 0.1412
Slope for pck RV -0.01189 0.006377 23 -1.86 0.0751
Slope for pck CW -0.01099 0.006377 23 -1.72 0.0981
Slope for pck CV 0.006729 0.006377 23 1.06 0.3023
Estimates (3-Ethyl-2,5-dimethylpyrazine)

Standard
Label Estimate Error DF t Value Pr>]t]
Intercept for pck CV 1.5259 0.1370 23 11.13 <.0001
Intercept for pck CW 1.8662 0.1370 23 13.62 <.0001
Intercept for pck RV 1.7740 0.1370 23 12.94 <.0001
Intercept for pck RW 1.7379 0.1441 23 12.06 <.0001
Slope for pck RW -0.01012 0.002878 23 -3.52 0.0019
Slope for pck RV -0.01244 0.002420 23 -5.14 <.0001
Slope for pck CW -0.00482 0.002420 23 -1.99 0.0585
Slope for pck CV 0.003571 0.002420 23 1.48 0.1537
Estimates (1-(1-cyclohexen-1-yl)-ethanone)

Standard
Label Estimate Error DF t Value Pr > |t]
Intercept for pck CV 1.7103 0.2001 23 8.55 <.0001
Intercept for pck CW 1.9337 0.2001 23 9.66 <.0001
Intercept for pck RV 2.1655 0.2001 23 10.82 <.0001
Intercept for pck RW 1.9479 0.2104 23 9.26 <.0001
Slope for pck RW -0.00879 0.004202 23 -2.09 0.0478
Slope for pck RV -0.00778 0.003534 23 -2.20 0.0380
Slope for pck CW -0.00538 0.003534 23 -1.52 0.1412
Slope for pck CV 0.006814 0.003534 23 1.93 0.0663
Estimates (5H-5-Methyl-6,7-dihydrocyclopentapyrazine)

Standard
Label Estimate Error DF t Value Pr > |t]
Intercept for pck CV 0.7143 0.1221 23 5.85 <.0001
Intercept for pck CW 0.5486 0.1221 23 4._49 0.0002
Intercept for pck RV 0.6046 0.1221 23 4_95 <.0001
Intercept for pck RW 0.6164 0.1284 23 4.80 <.0001
Slope for pck RW -0.00238 0.002564 23 -0.93 0.3623
Slope for pck RV -0.00102 0.002156 23 -0.47 0.6416
Slope for pck CW -0.00025 0.002156 23 -0.12 0.9072
Slope for pck CV 0.000706 0.002156 23 0.33 0.7462
Estimates (4-Ethyl-2-methoxyphenol)

Standard



Label

Intercept
Intercept
Intercept
Intercept
Slope for
Slope for
Slope for
Slope for

for
for
for
for
pck
pck
pck
pck

pck CV
pck CW
pck RV
pck RW
RwW
RV
cw
cv

Estimate

1.4427
1.4513
1.4370
1.8705
-0.01315
-0.00712
-0.00695
-0.00182

[efe)oYe)

Error

0.1467
0.1467
0.1467
0.1542

-003081
-002590
-002590
-002590

Pr > |t]

OOOOAANANN

.0001
-0001
.0001
.0001
-0003
.0114
.0133
.4882
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Polyethylene terephthalate (PET)
Polyethylene (PE)

Aluminium (AL)

Linear low density polyethylene (LLDPE)

Total

12 micron
30 micron
8 micron
60 micron

110 micron
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N 1 2 3 4 5 6 7 8 9

% AT 070 0.67 070 0.68 070 0.67 069 067 0.71

% MANNAIN 2123 2131 2119 222 2221 2222 21.19 2114 21.17

0 9
muauﬂlau‘,aclumﬁw n=9
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IV v

T, aslsznen WuNvoIa15152n01 (Corrected area)
20 Wi 30 W 40 W 50 WM
Furans
1.35 2-Methylfuran 4.71 7.14 7.21 6.78
4.39 2-Furanmethanol 36.98 55.88 60.33 51.60
8.41 5-Methyl-2-furancarboxaldehyde 6.65 10.09 9.65 8.89
9.43 2-Furanmethanolacetate 24.96 37.80 40.25 33.11
13.13  3-Ethyl-4-methyl-2,5-furandione 5.00 9.22 9.27 7.57
15.54  2-(2-Furanylmethyl)-5-methylfuran 8.66 11.33 12.29 9.37
19.06  2,2’-[Oxybis(methylene)]bisfuran 5.86 7.84 9.70 6.29
22.03  2-n-Butylfuran 2.79 3.69 3.77 2.97
Subtotal 95.60" 142.99° 148.87" 123.19°
Pyrazines
3.76 - - Methylpyrazine 21.02 32.33 9.60 28.13
6.44 / 2,5-Dimethylpyrazine 37.27 55.78 57.21 43.42
9.63  2-Ethyl-6-methylpyrazine 4.54 6.99 6.82 5.66
9.72  2-Ethyl-5-methylpyrazine 15.19 22.23 6.06 16.25
12.41  3-Ethyl-2,5-dimethylpyrazine 10.28 14.70 15.20 11.05
14.41  5H-5-Methyl-6,7- 4.66 8.94 9.87 8.96

dihydrocyclopentapyrazine

Subtotal 77.80° 132.03° 94.89" 104.50"
Phenol
9.19  Phenol - 5.04 5.05 4.48
18.38  4-Ethyl-2-methoxyphenol 9.30 12.32 15.53 13.76
19.35  2-Methoxy-4-vinylphenol 9.37 13.09 14.37 11.11
Subtotal 18.67° 30.45° 34,95 29.34"
Pyridine
2.29  Pyridine 4122 66.21 71.19 59.57

8.63  3-Ethylpyridine - 6.48 7.04 4.82
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T, aslsznen WUNY03a131)52n01 (Corrected area)
20 W 30 W 40 W 50 WM
10.37  N-Acetyl-4(H)-pyridine 2.86 5.16 4.33 3.99
Subtotal 44,08 77.86" 83.06" 68.84"
Miscellaneous
493  1-(Acetoxy)-2-propanone 9.99 14.98 15.07 13.23
12.11  1-(1H-Pyrrol-2-yl)-ethanone 2.62 4.83 4.79 3.32
1-(1-Methyl-1H-pyrrol-2-yl)-
12.2  ethanone 4.14 5.54 5.70 4.49
2-Furanylmethylester-3-methyl-
16.77  butanoic acid 1.60 2.08 1.96 1.56
20.85  4-Ethenyl-1,2-dimethoxybenzene 3.17 3.96 4.06 2.98
Subtotal 21.52" 31.39" 31.59" 25.58"

Wee  AI9NEIHAAINNULANA 901N Trd

wlFeunen o na1neny

1 dy ~ 6 q Y @ = ~
WUN x 10 vowa I lumsanaaisiseneuszvenna 20 30 40 tiaz 50 U
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t, aslszneu fufiveamsilsznen (Corrected arca)
2.0 NS 2.5 N5 3.0 NFY
Furans
1.35 2-Methylfuran 4.94 5.15 5.17
4.39 2-Furanmethanol 34.35 48.09 51.54
8.41 5-Methyl-2-furancarboxaldehyde 10.56 10.59 11.43
943 2-Furanmethanolacetate 19.74 29.78 32.62
13.13 3-Ethyl-4-methyl-2,5-furandione 6.32 7.55 6.21
15.54  2-(2-Furanylmethyl)-5-methylfuran 6.19 9.01 51.80
19.06  2,2’-[Oxybis(methylene)]bisfuran 3.64 6.14 6.51
22.03 2-n-Butylfuran 2.32 3.52 4.02
Subtotal 88.06" 119.82° 126.59"
Pyrazines
3.76 Methylpyrazine 21,00 24.20 26.35
6.44 2,5-Dimethylpyrazine 32.86 4979 50.48
9.63 2-Ethyl-6-methylpyrazine 4.68 11.75 6.25
9.72 2-Ethyl-5-methylpyrazine 10.63 12.56 1721
12.41 3-Ethyl-2,5-dimethylpyrazine 9.64 12.66 15.91
14.41 SH-5-Methyl-6,7-dihydrocyclopentapyrazine 220 508 2.80
Subtotal 81.01° 116.94° 121.01°
Phenol
9.19 Phenol - 4.39 3.76
18.38 4-Ethyl-2-methoxyphenol 5.63 8.95 13.12
19.35 2-Methoxy-4-vinylphenol 6.96 11.50 11.96
Subtotal 12.59" 24.85" 27.38"
Pyridine
2.29 Pyridine 35.02 56.24 52.02
8.63 3-Ethylpyridine 5.16 4.29
10.37  N-Acetyl-4(H)-pyridine 2.47 4.42 4.36
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AN
t, asilsznou flufiveamsilsznen (Corrected arca)
2.0 NS 2.5 A5 3.0 NFY
Subtotal 37.49" 65.82" 62.65"
Miscellaneous
493  1-(Acetoxy)-2-propanone 9.71 13.82 13.78
12.11  1-(1H-Pyrrol-2-yl)-ethanone 3.01 4.30 5.56
12.2 1-(1-Methyl-1H-pyrrol-2-yl)-ethanone 4.70 5.42 7.23
16.77  2-Furanylmethylester-3-methyl-butanoic acid 1.00 1.78 1.78
20.85  4-Ethenyl-1,2-dimethoxybenzene 2.10 3.23 3.46
Subtotal 20.53" 28.55" 29.37°

o w a =

Weme  AI8nEIudaInNLAnA 19919l Ted MY NeEna (p<0,05) vosdeya
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AN
t, aslszneu flufiveasilszneu (Corrected arca)
50°C 60 °C 70 °C
Furans
1.35 2-Methylfuran - - -
4.39 2-Furanmethanol 22.25 33.14 34.90
8.41 5-Methyl-2-furancarboxaldehyde 7.76 9.33 6.74
9.43 2-Furanmethanolacetate 19.55 23.84 20.14
13.13 3-Ethyl-4-methyl-2,5-furandione - - -
15.54 2-(2-Furanylmethyl)-5-methylfuran 6.50 8.28 7.75
19.06 2,2’-[Oxybis(methylene)]bisfuran 4.29 4.98 4.10
22.03 2-n-Butylfuran 2.90 4.00 2.80
Subtotal 63.24° 83.57" 76.43"
Pyrazines
3.76 Methylpyrazine 19.26 8.26 18.89
6.44 2,5-Dimethylpyrazine 37.05 44.50 28.69
9.63 2-Ethyl-6-methylpyrazine 6.19 8.80 5.17
9.72 2-Ethyl-5-methylpyrazine 12.16 11.49 6.85
12.41 3-Ethyl-2,5-dimethylpyrazine 433 491 2.32
14.41 SH-5-Methyl-6,7-dihydrocyclopentapyrazine 3.94 4.89 3.10
Subtotal 82.93" 82.86" 65.02"
Phenol
9.19 Phenol - - -
18.38 4-Ethyl-2-methoxyphenol 6.47 7.84 6.77
19.35 2-Methoxy-4-vinylphenol 7.39 8.66 7.48
Subtotal 13.86" 16.50" 14.25°
Pyridine
2.29 Pyridine 34.07 44.03 35.62
8.63 3-Ethylpyridine - - -
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AN
t, aslszneu fiufiveaasilsznou (Corrected arca)
50°C 60 °C 70 °C
10.37 N-Acetyl-4(H)-pyridine - 3.67 3.56
Subtotal 34.07° 45.86" 37.39"
Miscellaneous
493 1-(Acetoxy)-2-propanone 7.67 5.05 8.32
12.11 1-(1H-Pyrrol-2-yl)-ethanone 2.69 3.15 1.72
12.2 1-(1-Methyl-1H-pyrrol-2-yl)-ethanone 4.67 5.86 4.04
16.77 2-Furanylmethylester-3-methyl-butanoic acid 1.45 1.62 1.04
20.85 4-Ethenyl-1,2-dimethoxybenzene 3.06 3.71 2.68
Subtotal 19.54° 19.40" 17.81°
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microextraction Fuiut s a2 hidealFmsiadl msaiald1# e yia Polydimethyl siloxane 1fuf
a"ums|Ji:nﬂui:mwmmuﬂﬁmﬁa_'iumﬁuﬁ'ﬁlﬂﬂﬁmum 20 finddns unz Idnaaoadoudanlsii
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wazIa (20, 40 uaz 50 #i) nazATI NI 13 1ae3E unaTnsinTanslF-uaanln Tns w3 wams
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amnsalsfmsaza1n Cyclohexanone 1511 internal standard ANz (5000 Faaniudedns 11 0.1 M HCI)
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180 Pyridine, 2-F
methoxyphenol 15/udu

Pyrazine, 2,5-Dimethylpyrazine 1192 4-Ethyl-2-
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2y Juae 3 4 o as
disigiedesmamanziinangalumsadamsysznouszimeluniu 10833 solid phase
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n f P
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