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Effect of Water Soluble Compounds of a Polypropylene
Container on Off-Taste of the Water Extract from the Container

Takashi HIRATA®, Ikuya ISHII**, Takasuke ISHITANI***

Volatile compounds of a polypropylen (PP) container that can migrate into the packaged
foods and cause undesirable taste were analyzed to identify thirty three compounds as
alcohols, aldehydes, ketones and etc. by GC — MS analysis of the off-taste migrants. The
molecular weights (mw) and carbon numbers (n) of the aliphatic compounds identified were
less than 144 and 9, respectively, while those of the aromatic compounds were less than 220
and 15.

Organoleptic tests of GC fractions collected into ice-cold water for every five minutes
showed a plastic-like off-taste for all fractions. Particularly low molecular weight compounds
(mw: 116 or less;n:3 to 7) were highly related to the off-taste. These results suggested
that application of heat stable additives, control of oxidative degradation during sheet
forming and reduction of off-taste compounds in PP resin should be considered.

Keywords : Off-taste, Polypropyrene, Polyolefin, Volatile compounds, Gas chromatography,
Gas chromatography-Mass spectrometry

YT oV R S RRICHETT U TRKOFE & 18 25T Ui,

GC - MSIz & B 5URE D DEEDEER, T/Na—N, TAFE B & b AREIIFEDOLAYHED &
N, BEE NI LAY DN TR ERFMIZNETN144 LT TH b HEBRLAYON TR &R
FEUI220 L IBLITTH » 1o AR B2 7T 7 TRGKPSDEIRTHML 72019 % EHERE L1
R RTOWHZ TS ZF v FHSUESRD Shic, FHHTRIISLIT. BRFEM3~T DIENF RO
ODFERICH PG LTW e, ULEOERY S BEEHOEHVARIFIOFM. ¥ — MBI TiEdic
B3 sMYLINFROME]. PP FEIREPOFRKRA DERFHITEETH B LEX SN,

F—O—F 5k RYTabURYA VT ¢, HFEMRD, HR7o b 7578 HAZ7a< b
7'3 7 -BREMik. GC-MS :

* EMWKEARSBAUIZET (T 305 b (IEHiElES 2-1-2) : National Food Research Institute, 1-2, Kan-
nondai-2, Tsukuba, Ibaraki, 305 **{lREHMLFMNEHE 1 UIEE (T 672 STRIELEET EIJeHTTP 841-3) : Pack-
aging Products R&D Center, Idemitsu Petrochemical Co., Ltd., Kou841-3, Shirahama-cho, Himeji, Hyogo,
672 " RMUKEEHEBRMOKIE R~ ¥ — (T305 3R> < IdifiAH L 1-2) : Japan International Research
Center for Agricultural Sciences, 1 — 2, Ohwashi, Tsukuba, Ibaraki, 305

— 223 —



#YTo L o BFHORHY

1. ¥

o

WEVFVFARPEFL Y VARBEL
CBRAELL, BICfERZITEL, BRE
RBSNRERXNTWVS, i, ThoDl
RTRANZEANICHNAEIT I HERE
. BEMEHRORK, RENFMIKLS
h, BEEIcE AT E0vd 5,

Lk, BF Ly oRAaEMCEBR
Bk, ERBOFRLE LT,

DE/) ==Y Tv—3553, WETE
THWBHZOFEME (Bl Zobo
W HIskd B RS

@B Y% O BRI I L O RIS R

@EMEIMA & h e BMFIR O % DR F4

@A T o BEME AN OB INE

WENREZOLNBY, ChoDFER%ZHS M

2t B, BH? TRENBIORMAILSE

FRVWER Y -2 RO TEMEHCHR T

BEERSICOVWTHREIT L, 2 FR130LT
OEBRELEMPEELREKFERYEATH 5
CEEHE LR, AT, BKBRTHS
R AR ¥ d 5 RknkS ORI & RAER
Hic > Tkt L,

2.8 B

2.1 EBHH
M = &
RYFovry (PP) HAREAYNT S
., BERERY oL 28y 8 —Icim
K& BEE, 30mmeT 514 RERIcTY—
RiEE LML, CTh2HE0.5mmE
Dv— Mol EZEEREICL b OF
68mm, & & 32mm. EBfER25EOEFEK

K Licbozid & LTHW
(2) Fm#E

BRIty & —icxt 4 25 mmANS 2,6-di-
tert-butyl-4-methy! phenol (BHT, fI3t
#MFKTZ) . tetrakis (methylene-3- (3,5-di
- tert - buthyl - 4- hydroxyphenyl) pro-
pionate) methane (IRGANOX 1010, #/¥
#4 ¥—). octadecyl-(4-hydroxy-3,5-di
-tert-butylphenyl) propionate (IRGANOX
1076, F/¥# 4 ¥—). 4,4-butylidene-bis
- ( 3- methyl - 6 - tert - butylphenyl - di-
tridecyl) phosphito (MARK P, fEE{LL
#). calcium stearate (FIyL#idRT ) % H
Weo CTHODEMAIDME % Table 115K
L7z

Table 1 Formulation of polypropylene resin

Material Amount, p.h.r*
Polypropylene 100.00
BHT 0.10
IRGANOX 1010 0.05
IRGANOX 1076 0.05
MARK P 0.05
Calcium stearate 0.05

*Parts per hundred resin
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Table 2 Conditions for gas chromatography and gas chromatography-mass

spectrometry

Gas chromatograph Shimazu GC - 14A

Detector FID

Temperature Injection port 230°C
Detector 250°C

Carrier gas N;

Gas chromatograph — mass spectrometer Shimazu GC — MS QP — 1000

Ionization method EI
Ionization voltage 70eV

Temperature Injection port 230°C
Ion source 250°C

Carrier gas He

Column: A

NEUTRA BOND —-1 0.25mm ¢ X 50m, 1.5 zm

Initial temperature 35°C for 10min
Final temperature 230°C for 31min
Increasing rate 5°C,min

Carrier gas 12.7ml/min

Split ratio 1,8

Column : B

NEUTRA BOND -1 0.32mm ¢ X 50m, 0.4 2z m

Initial temperature 35°C for 10min
Final temperature 230°C for 31min
Increasing rate 5%, min

Carrier gas 25.7ml/min

Split ratio 1,/3

Column : C

NEUTRA BOND -1 0.53mm ¢ X 25m, 20 zm

Initial temperature 35°C for 10min
Final temperature 230°C for 15min
Increasing ratio 3°C/min

Carrier gas 10ml/min

Splitless
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Gas chromatographic profile of migrants from polypropylene container into water
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Table 3 Indentification of volatiles isolated from polypropylene container by gas flushing of
the water extract

Fraction szxatl:er Compound MV(:};‘;;I?I Formula

5 1 2 — propanone 58 C:H:O
2 2 — methyl — 2 — propanol 74 CH,0

3 2 — methy! — 2 — propenal 70 CHO

4 2 — butanone 72 CHO

5 3 — methyl butanone 86 CsHi O

6 1 — butanol 74 CH O

10 7 3 — methyl — 2 — butanone 86 CsHioO
8 2,3 — pentanedione 100 CsHO:

9 pentanal 86 CsHyO

10 3 — methyl — 2 — butanol C:H,:0

11 3,3 — dimethyl — 2 — butanone 100 CeH .0

12 3 — penten — 2 — one CH0

13 3 — methyl — 1 — butanol 88 C:H.0

14 2 — hexanone 100 CeH::O

15 15 2 — hexanol 102 CHO
16 4 — methyl — 2 — pentanone 100 CsH,:.0

17 4 — methyl — 3 — penten — 2 — one 98 CeHi O

20 18 4 — heptanone 114 CH,,0
19 3 - heptanone 114 CH..O

20 3 — heptanol 116 C:H,cO

21 2 — heptanol 116 C:HcO

25 22 4 — methyl — 2 — heptanone 128 CeH O
23 3 — methyl — 1 — hexanol 116 C-H,sO

24 benzaldehyde 106 C:H:0O

25 1 — heptanol 116 C:H,sO

26 2 — ethyl hexanal 128 CsH,sO

27 5 — methyl heptanol 130 CsHilO

30 28 2 — ethyl — 1 — hexanol 130 CeHcO
29 3,5,5 — trimethyl — 1 — hexanol 144 CsHxO
35 30 2 — ethyl hexanoic acid 144 CeHiO:2
45 31 2 - (1,1 — dimethylethyl) —4 — methyl phenol 164 CuH,0
50 32 2 - (1,1 — dimethylethyl) —6 — methyl phenol 164 CuH:O
55 33 2,6 — bis (1,1 — dimethylethyl) — 4 — methyl phenol 220 CisH2O
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Fig 2 Off-taste intensity of GC fractions collected every five minutes

The separated compounds through a column were redissolved
into cold water and off-taste of the water was compared

with pure water.

off-taste intensity compared with pure water.
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Extremely stronger than pure water
Very stronger than pure water
Moderately stronger than pure water
Slightly stronger than pure water
Dimly stronger than pure water
Similar to pure water
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Table 4 Characterization of off-taste of GC fractions collected every five minutes

Fraction Sensory response of panelists to GC fractions
5 Sweet, Pungent, Flagrant, Spoiled, Acid, Plastic, Spoiled egg, Organic solvent, Ammonium
10 Paper-odor, Pungent, Organic cement, Gasoline, Chlorine, Plastic, Bitter, Medicine,
Acid taste, Organic solvent
15 Hard, Bitter, Organic cement, Gasoline, Plastic, Medicine, Organic Solvent
20 Medicine, Stimulative, Bitter, Plastic, Astringent, Grasstaste, Organic solvent
25 Iron taste, Sweet, Stimulative, Sweet and sour, Plastic, Flagrant, Organic solvent, Bitter

30 Bitter, Plastic

35 Iron taste, Sweet and bitter, Carbonate, Plastic, Medicine, Fishy

40 Musty, Iron, Metal, Medicine, Lime
45 Plastic

50 Bitter, Plastic, Lime, Astringent
55 Plastic, Sweet, Bitter

60 Pungent, Sweet and sour, Plastic, Bitter

65 Sweet, Plastic, Bitter, Pungent

70 Plastic, Sweet, Astringent, Sweet and hot, Paper-like

75 ‘Metal, Plastic
80 Plastic, Astringent
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