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Abstract: This paper aims to investigate the key points for olive oil total migration test for multilayer
laminated films. The samples were made into 1.20 dm? specimens. The tests of total migration in olive oil
were carried out according to the standard GB31604.8—2021. It was found that the results of moisture-
sensitive determination for the same material samples were various. The results of olive oil total migration
differed greatly between conditioned and unconditioned moisture-sensitive samples. The test results of the
volatiles measurement of the specimens also affected the final value of the total migration. Concurrently, the
results of the volatiles measurement of the specimens of different multilayer composite films were different.
Due to the different materials, the laminate membrane had different adsorption capacity for olive oil. The
result determinations were affected by the completeness of olive oil extraction. Therefore, the test results of

total migration in olive oil should fully consider the steps of specimen moisture conditioning, volatile matter
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determination and the number of olive oil extraction to ensure the accuracy of test results.

Key words: laminated films; olive oil; total migration test; gas chromatography
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BEMOEHAEAIEEERN 12 cmx10 cm, A4
FEHIRE 9 iy, EEEHE 2 0y . Ko HUEHfIA 2
By TR 3 0. FERYIE 2 4.

x1 EREMR

Tablel Materialsof composite films

B i # B
1 PP/EVOH/PA/PE
2 PP/PA/PE
3 EVOH/PA/PE
4 PP/EVA/PE
5 PP/EVA/PE
6 EVOH/EVA/PE

T PP—RNM; EVOH—Z M/ ZIEELEY; PA—K
Bl ; PE—®ZH; EVA—ZHG-BERR LI R Y

Notes: PP—Polypropylene; EVOH—Ethylene/vinyl alcohol
copolymer; PA—Polyamide; PE—Polyethylene; EVA—Ethylene-

vinyl acetate copolymer

12 XFE5EEF

HREM (CP ). IEBELE( AR ), /K BRFR 8 ( AR ),
A5 (AR). HO ki (AR), HEE (AR), =
AL —FF IR AW (55-60wt% BF; ): [H 254k~
A BRAF] B R mR H il =8 >99% ): NU-CHEK
PREP, INC.,

MO ECE FID A0 &8 AR AR I RE 2%
Agilent 7890A: ZHHCFIHCAMRA ] ; 4T KF,
ML204, K55 0.1mg: WAL 2 (L
) ARAR; HARERS: LERS A
HIRAF; 2 SRR, SoxtecTM8000: ##
Hrde (bt ) BERABRAA
1.3 LIHE
1.3.1  #S IR ECH]

e il AL AR - B (11.0 g/L): HU11.0 g
KOH, HEAMIFEZRZE 1 000 mL; M- 1E B
PEVEW (100 mg/mL ): FREUGTFE 5256 25 B I
10.0 g, 1EPHRERMER S 100 mL; -Eelz Him
=Me- IO LW (2 mg/mL): FREL 1.0 g +L4EMR
Hl =l , HOREEMIFEs 2 500 mL,

1.3.2 EEMEAE

6 ZLFE S IR GB 31604.8—2021 (& 54 4
FBRUEE T Al ek B AT RS i ) B i
A PEATIE BRI .

1.3.3 7K A3 S5 s e 2

6 LHEE 1% IR GB 31604.8—2021 [ff 5 B H.45 T

PR IEA T K o SRR FE A A K 43 S A IR T . B
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2 WRRERRE S A (60+5) °CHYTLZS TH4H , T
H7ZS 2 2) 1.3 kPa, F+F (60£10) min, BEiEH )5
BRE R R TR, WEERE, iR
ZKT 2 mg/dm?®, WA K S USRI RS, ) F5 2L
L, #7<2 mg/dm®, WRIEKaHUsdREE . Koy
BRI R R SRR S TA (6045) °C
FIHEZS THRAS, fhE S B2 1.3 kPa, #4524 h, ¥
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By 1A e 5 — YRR B 1) I SRy R P ) B o o
IK AT BUBAARE 7R 78 S U T A7 22O 80%1 B 1) A
B, HE AR S TR 80%~120%
PUG B TR S5
1.3.4 MO T A 5L

A R , B S AT IR AR B 4 o
o, Gi's 1~5 5. 4~5 SRR Y i
i KOMEURERRE, B 13 S TR EER IR 1.5 9F
Ky & R IR AR R UR T & RO T A =
100 °C, IMABEH LGS 1~3 ST B .
K27 1~5 SRR AR 100 CRYMER o B
— {3 BN i e HROR ) 2% P A R AR AL 3, PR v o i
APITCH . 1 h 5B 2 a8 CBERE th B, IR A
AORSE ol B
1.3.5 7 it WO PR RECASE b 2 BB 52

PR GB 31604.8—2021 By H R, 755 5% ]
FICHEE 7~8 h, B/PEEARDRNIK, 1z # ]
LA A A Sh R G, ERITA 85 Cilb
% 0.5h, #PE 1.5h, B 1 h,
1.3.6 Yy HH R Ah S 6

F: 18 GB 31604.8—2021 7547 A% BRI BE AL .
1.3.7 AR

43EL 0.02, 0.1, 0.2, 0.5, 1.0, 2.0, 5.0 mL
BOME AR AL 45U (100 mg/mL ) B, Fa
AR IIA 10.0 mL NERER, BET TS B
Fisfk
1.3.8  SAHEE A

ok 5 . G . HP-INNOWAX 30 mx
0.25 umx320 um BN ; A AR BAIHE
1.5 mL/min; #EREREE 250 °C, #HRERE 1L, 20
Fb 20 : 15 kR 100 °C, f£5F 1 min, LA 15 °C/min
JHZ 200 °C, {#3F 15 min; Kl #$IEE . 250 °C;
AR 30 mL/min; 255 #: 400 mL/min.

AR R IR A YR E YR . IR E R IEPE

REZE
S AR 1 uL #E AR S E .
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Ao X—AE % H il 5 2R SR
mg/dm’

ML R AT I LA i i, mg

my—iE B S I0 JE IR B B 2T B, mg

MBS S50 5 R WAL A AOASE TH 17 S, mg

S—IRFE S MM Al AL, dm?

Xo— LB LR HI T 2 iR RE By 1] R & )
HOEEE, mg/dm?

M Xo<2 mg/dm? i, REEE LY FRELL 0
iFs M Xp>2 mg/dm® i, REE & W A DL S R
AT
2 #HR5ite
21 EEMMKSEBRIAE

XF 6 AR AT IE B FUK o U L 4
R 2, 6 LIRS T /N T 2 mg/dm?,
GB 31604.8—2021 A% i H s 1B f2: 10 I 2 7 vk
T 6 AR HE AR, HEACR S T4
BT K OB E , BRI 6 A 4 AREAIK
B 22 KT 2 mg/dm®, BERAREATTR B E S T
PRAEIEAT/K A S BT o AT H R S T R B,
1~3 SHER & PA JZ, PA HHCPESRL, HA B SR
WK, SRR R 1), a3k = 4 it s AR
EWNRE RSB K HUBGARE . 5 4 SRR AR
5 5 SEeAAARE, 44 PP/EVA/PE, {HJE 4 SHES
KAHU, 5 SOAAEAK U, FTRERFEG TR
INFIAE S EVA SR 200 1) & 8 AR R 5800

*2 HREEBATTASHBHTER

Table2 Resultsof sample suitability judgment and
moisture sensitivity judgment results

&R IR R

FE MR FHY pm B g

JoiN VAN =& ~

& H UG

(mg/dm®) "= (mg/dm?) Za

1 PP/EVOH/PA/PE  0.02 &H  6.50  /KAMEURK

2 PP/PA/PE 0.03 EH  3.66 KUK

3 EVOH/PA/PE 0.00 EE 474 IKOMHUR

4 PP/EVA/PE 0.08 EE 379 JKAMEUR
5  PP/EVA/PE 0.04 EHE 070  JEKAMEUR
6 EVOH/EVA/PE 0.00 EH 029  dEKIMEHUR
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J¥5 55/ 6 SRS R IR K iR, T
MR R, Wi R L, 5 SHEMIERY)
A KT 2 mg/dm? , MR35 GB31604.8—2021 Ay EK
TES 5, 6 SREME XY /N T 2 mg/dm?,
WILLOTFe FESD 1~4 SRES R HET KA B, o/
AT IRFEIE R e, W 3,

*3 REEERMNNELER

Table3 Measurement results of sample volatiles

5 K& Wi I
P W S— - —
R Y TR Xo/(mg/dm?) BHS 58
5 PP/EVA/PE 4.91 Z 5158
6 EVOH/EVA/PE 0.62 LLo it

2.3 tRAEMZ

35 2.0, 10.0, 20.0, 50.0. 100.0, 200.0.
500.0 mg PIERS 2T MOS0 A IR JG #E4T Y g
B, BRACSARIEE UL 1, HOHEIh B mR L =4
K C16:0 FEHHAR RS . C16:1 AEHEIMBR I E . C18:0
BEARFR F IR . C18:1 ViR FH R . C18:2 My H I ;
WARHBEL =8 C17:0 +-Ehe iR BR . KA i
Pt A4 7 4y 0 T AR =2 R P s g A 7 0 e T AR EEAEL

AR, AOSET T RS AR bR, bR 2R o
MG R AE 2.0~500 mg N SRR, ZePEREOC R AL
RN 0.999 33, ZehAISC R 5 ; Lh 250 mg BT i
AR, TASCRIA 103.4%,

C18:1

600
< 400 C17:0
& C16:0
iy
@

200

C18:2
Cl6:1 C18:0 b
0E h ! . ! 1
10 12 14 16 18 20
t/min

B 1 #smPECSERIEE
Fig.1 Gaschromatograms of methyl
esterification of olive oil

24 HHhPEIBRENITE

ST 6 AR, SRR BIE TR, M
TH AT RS R A SR L 40 1~4 SRR )4
A A K A TS 455 . GB 31604.8—2021
HE, A0 — KA R <2 mg, W2

x4 BHEBHIIBESR
Table4 Results of olive oil total migration

WA BTRER BERER Ry

SIEFE 4y

i F PCRER e mepnm MEWE mixy o X/

Mg i my/g # m/mg # m/mg # m/mg (mg/dm?)  (mg/dm?)  (mg/dm?)
1.1518 1.212 4 66.8 4.0 8.50

1 PP/EVOH/PA/PE 1.159 8 1.224 5 71.8 4.7 / / 9.83 9.1
1.1502 1.207 2 64.0 3.8 9.00
0.876 2 0.924 2 54.1 3.8 8.25

2 PP/PA/PE 0.865 1 09135 54.9 3.4 / / 8.25 8.6
0.865 7 0.9132 55.2 34 9.25
0.9339 0.985 7 59.1 3.6 9.08

3 EVOH/PA/PE 0.9229 0.970 8 52.4 34 / / 6.58 7.5
09121 0.948 1 40.9 3.4 6.91
0.853 9 0.8813 30.1 4.0 5.58

4 PP/EVA/PE 0.852 4 0.8725 252 3.6 / / 7.25 5.8
0.862 8 0.888 3 27.4 3.7 4.66
1.8702 2.100 1 210.6 36.4 9.5 17.25

5 PP/EVA/PE 1.808 5 2.0334 215.9 30.8 7.9 491 19.84 18.5
1.853 6 2.050 8 193.8 26.6 4.9 18.50
0.601 2 0.788 5 147.6 394 7.8 6.25

6 EVOH/EVA/PE 0.545 5 0.739 9 141.9 54.5 7.7 0 8.08 6.6
0.546 0 0.762 5 170.2 44.2 8.8 5.58
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T TR AR, #>10 mg, W 20Tk R A6 0,
6 ZHAE B — U R OO T T i Y K F 2 mg, it
750 IR CBEAE I 5 ZRFEBUS A 5 5/ 6 5
FE A BT T KT 10 mg, #0565 5/ 6 %5
FESPEATEE = IRAEH . 5 51 6 S RE & AR B
JRERTE 4.9~9.5 mg Z[0], A ANTEATH ZRAER, W
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