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HS-SPME/GC-0-MS Analysis on Volatile Compounds
in Food Packaging Adhesives

ZHANG Lin, WU Yang—yu, WANG Ying—ying
(Shaanxi University of Science and Technology, Xi’ an 710021, China)

ABSTRACT: The volatile compounds in five adhesives used in food packaging materials were studied. The volatile
compounds in adhesives were extracted by head space solid—phase microextractions (HS—SPME) firstly. Then the retention
index, odor, quantitative values and concentration of volatile compounds identified were calculated by gas chromatography
and mass spectrometry (GC-MS) and gas chromatography—olfactometry (GC—-O). The major volatile compounds in
adhesives were identified and the compositions and concentrations of the volatile compounds were qualified, quantified and
compared. The results showed that the type and the concentration of volatile compounds can be effectively identified and
confirmed by HS—SPME/GC-O-MS. And the volatile components for each adhesive were different in composition and
content. Totally 33 kinds of odors were identified, among which in most adhesives were acetic acid, butyric acid, methyl
butyrate, 1-butanol, and nonyl aldehyde. The most abundant volatile compound in adhesives was acetic acid, whose
concentration varied from 22 900~8 930 000 ng/g. The optimum extraction time was 15 minutes and the proper extraction
fiber was DVB/CAR/PDMS.

KEY WORDS: adhesive; volatile compounds; HS—SPME; GC-O-MS
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Tab.1 Indicators of odor compounds extracted from adhesives

e/ 1R G RS M/%

= Fe R S F R HM VAE Ve PVA ACR
1 907 IR A 50.3 54.4

2 1005 AR R
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4 1035 R T R 51.8

5 1077 CLE B 53.6 64.5
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7 1098 X R (i
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Tab.2 Principal component analysis of variance

EWSr  FFIME DT RUECR% BBUSRETTRCR %
1 7.283 42. 843 42. 843
2 5.939 34.935 77.777
3 1.461 8.595 86.372
4 1.017 5.981 92.353
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Fig.8 Score of principal component analysis
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2 -2 H-1-C (514 000 nglg) -
RILPEAE RN & R MAE RS AR

Z A BRIKER BN, 31 8BoR, B MAETER

JGE R ) R 13.6% , 72 VAE K & 5 2R 68.3% , M 1
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Tab.3 Concentration for the identified odor compounds

a7 FEhE O OHM &R/ VAESHY  JEREEY PVASTE  ACREH/  WeEMLAEXT  Hegpmhigk
BT (ng-g™) (ng-g™) (ng-g™) (ng-g™) (ng-g™) Frififi 2= RSD 1 R
LR 43 464 000 8.35 0.991
R TR s T F i 69 56 200 6.57 0.999
HoR 91 277 0.07 5.17 0.999
A 44 277 1200 11.3 0.994
Tl 45 175 7.38 0.998
Xof I 91 425 2.03 0.997
IR T T 57 122 13.9 0.998
1= T 56 <LOQ <LOQ 60 300 8950 9.74 0.997
1-T Pt 56 885 8.77 0.998
PR T TR 55 14.6 0.998
KN 104 115 8230 7.46 0.999
X} — epedE 119 445 5.56 0.994
X} — g 19 28 300 8.77 0.989
22 43 326 8.89 0.999
1-CV B 56 7480 11 500 5.33 0.991
2- 3 RS BR TR 43 68 500 433 0.999
T 57 405 158 13.6 0.994
T 57 2630 6.88 0.985
b7 AL 57 4420 4390 15.1 0.997
IR 43 429 000 52 600 8 930 000 72700 14.6 0.997
LR 43 22900 12.3 0.989
2-H 31— 57 514 000 14.6 0.999
F fing 95 6080 6.99 0.991
] 74 <LOQ 3.53 0.984
R 106 6390 13.2 0.999
1 56 1350 9.06 0.999
Kt 161 1430
T 60 <LOQ <LOQ <LOQ <LOQ <LOQ 12.1 0.996
R P g 105 1810 6941 2.85 0.997
THRH R 43 <L0Q <L0Q <LOQ
s 128 2510 429 12.2 0.998
B 128 430 0.985
R R R 105 4150 3.93 0.997
T B 159 1340

W« B A s 8T PDMS £F4E 147 28 B, HoAY BT DVB/CAR/PDMS £1- A< B, iX AR 2.1.1 5 A 20 Br gt 3L < 6k F HM
AR, PR A JE PDMS, X T HABRG A5, Fe U0 AU A B J& DVB/CAR/PDMS, VK B HL 45 IR v & 1, ST &G

WHARTE
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