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Prevention of Musty Odor (TCA) Migration into Foodstuffs (2)
Clarification of the Migrating Mechanisms of TCA and its Prevention

Ryoichi TAJIMA®, Aki BANBA®, Takanori MINE®,
Teruo AMACHI®*, Masahiro MASUDA"**, Tetsuo IZUMI***

2,4,6- Trichloroanisole (TCA), which has an extremely low sensory threshold level, causes
musty odor in foods. The mechanisms of TCA migration in the processing of foods were
elucidated. Two main migration routes were clarified : 1) the processed foods (ex. bottled)
are tainted by TCA migrating through closures during their storage from the outer TCA
rich atmosphere., or 2) raw materials or the containers themselves are previously tainted by
TCA migrating through their packaging materials. :

The use of higher gas barriered packing materials or cap liners cleary prevented the
migration of TCA into processed foods. Several other methods to prevent TCA migration are

also discussed.
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CONDITION

TCA <conc. in air : 100mg,”m?
Storage temp. :35°C
Box size :H 05m, W 20m, D 1.0m

Fig. 1 Apparatus and the conditions for testing TCA migration from the TCA atmosphere into
bottled alcoholic beverages through a cap liner
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Table 1

cardboard boxes loaded on wooden pallet

Amounts of TCA and TCP in bottled alcoholic beverages packed in corrugated

Pallet No. No. 1 No. 2 No. 3
TCP conc. (60 days elapse) (40 days elapse) (30 days elapse)
TCA conc. 200 mg/kg 70 mg/ kg 460 mg/kg
2280 mg/kg 3500 mg/ kg 110 mg/kg
Sample and Item Layer 1st 2nd 4th 1st 2nd 4th 1st 2nd 4th
Corrugated TCP® 40 12 0.3 37 0.1 0.1 27 0.2 0.3
carboard box TCAY 1260 490 75 460 150 27 320 38 24
Carboard box TCP? 23 48 0.2 37 0.2 0.1 65 04 0.9
TCA® 2540 480 20 1680 250 37 260 51 31
Cap liner TCA? 0.48 0.21 0.03 0.13 003 N.D. 0.03 0.02 0.02
Whisky TCA® 1.72 0.11 0.08 005 N.D. N.D. N.D. N.D. N.D.

a) mg/ kg, b) ug/ke, ¢) 1 g/ piece, ) ng/L

N.D. : not detected, detection limit: c) 0.01 x g/piece, d) 001 £ g/L

—hH. REHEDSH B TCAI., SVy DD
DEMNAEL LAY, BE—VidD
TCABRE ZHEMERERL T, Bobhic
Nry FOEBERFLEIONT, &6
i, YE0RELLUHEERT. UToc
EDBHONTE 5T,

@ KBV w MMEAH EHVOTTCPAE
LTW3, f&ic, BRRCBET 206
Y FREBETCAET S ] L0 HEH
(1978%F) Wb -7 EhTh2EBMNIB X
IHTCP, TCAZRHL7=SVvy FOEL I
6HICBE XN bDTH -1,

@AYy b5 S Trichoderma sp. X
(k& L7-35778 TCP » F M{LE 2 BagE™ L.
FhERVTAVy FHSHEPEAD ¥ 3
ab=vavFRMIERGLEZERED
o, BHBITHANIARB/ SV y FRTCAFAR
Th» e o hic,

(3) Table 1iZ/RL7z@D., Sy PO
BRIV EEBLABRBTE . F+v T35
4 F—TOBTREDONBH, YRy
T TOHITIRE,>72, LA L, FBkic408
BRET Ly PR OEV IBREORE
thE ITHEITHRY S h, 60 BB TIRER
B4 BBEOYMRPEICETHITLTVS
T EMNH ST,
chozRicThid, v1 2+ —-Di&D
W EHABPUHIEVy FhohFII
TCARBITT RENRHBLEX 5,

3.2 Pilfer proof* v+ v TH 6N DTCA
BITERA
(1) BITERORHT
BITERS L U EST OFRZ Table 2
iR L7,
75 AMICED SR LD F 2w BV



BFAPLEE Vol 3 No. 1 (1994)

Table 2 Statistical analysis of putative factors affecting TCA migration into
alcoholic beverages in bottles with a PP cap

Factor S ") v Fo
Sealing surf
gf sbot?f: Press—-Brow Blow-Blow A 145.44 2 7272 3307 % %
> B 000 1 0.00 0.20
DISK \ Ca]
Rind N\ head s | o | as 001 2 001 0.24
(A) pressure (C) C 000 1 0.00 0.02
PE 50kg/heat | 865xzg/L | 872ug/L QS g-gg f 3»8(1) ggg
Hi-sheet | 250kg/heat | 868 uzg/L 849 g/L ABC 004 2 0,02 _
. PP 50kg/ heat 456 p g/L 448 n g/L S :Sum of squares
Hi- sheet 250kg/ heat 447 /3 g/ L 4,72 /3 g/ L ¢ : Number of degrees of freedom
V  :Mean square
PET 50kg/heat | 011pg/L | 012uxg/L Fo :F-value
Hi-sheet | 250kg/heat 0.10 # g/L 011 zg/L % % :19% Significance level
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=X LRAUANORER» S DB EEY,
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Fig. 3 Concentrations and the route of TCA migration into bottled alcoholic beverages
through cap liners with different material costitutions
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Table 3 Amounts of TCA adsorbed into some
foodstuffs and bottling closures stored
in TCA rich atomosphere

Sample TCA ads. weight

Raw material

Sugar 0003 £ g/g

Hoji-tes 57ug/8

Powder coffe 13ug/g
Package (cloure)

27mm PE crown cap 0.60 1 g/ piece

28mm PE PP-cap 0.60 1 g/ piece

38 mmMaxi-cap 0.71 1 g/ piece
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Fig. 6 Two migration pathways of TCA into foodstuffs



Rig~0 % ERBITHIE (B2H)

ZIT. ARANDH ERBITEBILT 57
Hicid. MEEFELELOMK L REREH Loxt
HWH LU, BENE L EENE ST 5N,
ZhThLITORIEHENREL OGN D,

3.6.1 RQEBTR oK (TR

(1) TCADHERKICIZA EAXBELTWA S
EDS, BRA-H—ELTYHRDZ LTI
b 55 DB (IRcEE, Kigh, T3,
12) FEOM(LEE - - B ot
NEREBBULETHEILEREIETHIEL,
Q) TCARLEF L L THRARBEICL 350
B0, KBSV oy b EcERBRE LSV
Hic, BE - ad - BRokAhsel Lol
B

(3) ARV y FRIEDBE-VEEZEDHE
REHREOERKLE, 25 -DFKICL?
h e RREEFOYER,

3.6.2 REWRH LoXE EAXH

LiEOMEEERL CTORBHNERS B L
Hrahhid, O Fhbazx b7y TR
B, ROBEBANNELZB LI 32871
AN
1) aRavo|dHs Z2Y 74t
2) vV v + OBAM{L
(3 FX - aERaro|mAy 22y 7{b

L<id, BiK (38) #1L
3.6.3 RERE LXK FHEXIER)
(1) AAEBBFIDR TCP{t (RERKOBE

F*. BA%)

(2) TCPAE (ER) Br¥— voBR

5.#% W

(1) TCAEH NV v MR X h/: Pilfer
proof ¥ v+ v & v 4 2% -85S (7N

I—-VERE43%) DOBF4A. TCAIR40HLEIN
WKhBICHBITT 32 e85 3%, EhEBIET
it ¥+ v 754 F— OO EDOS
H2ZNXY FREDNTH 5,
(2) TCAIZ30 umDPE 7 4 W 415 5 2~3H
THEBL. BE3hTWiEHYEH BT
TEILEND B,
ThEPET 3icid. Moz Y 7
HEEEXEI3NENRD B,
Q) ERICAVIEREEER DIV O D,
TCAREERLMESABROBICHBERD
7z n=5,r=099, x¥—-5%2Ric+h
. B RY 7HE L CPETHENRY &
ZZioh3d,
4) F¥ - atzavihioREEgmick
2T\ H5BEOHILRFHEE ZEZ O 3
B, sELNPIEiiRETH 2, BLUBIE
MRERB - HiciE. ARSERE Lo
ELT, BiRDX S BHHEHNMLETS 3,
L, EREBBBIDBICTIENS,
RENEE LTOMNBESIFELELL32HT
Vo AN E LT, K HBRF DR
TCP{t&H# L V' TCPARE (ER) B+ — VB
REBNRN B,

<3| F3CH >

1) N. M. Griffiths, Chem. Senses Flavor, 1,
187 (1974)

2) D. FG. Guadagni, R. G. Buttery, J. Food
Sci., 43, 1346 (1978)

3) M. Kohn, M. Heller, Monatsh., 46 (91), 91
~100 (1925)

4) M. Ulrike, L Scheunert, W. Klein, F. Korte,
J. Agric. Food Chem., 30 (6), 1191~1194
(1982)



5)

6)

)]

8)

9

10)

QFaasEPXEE Vol 3 No. 1 (1954)

H. R. Buser, C. Zanier, H. Tanner, J. Agric.
Food Chem., 30, 359 (1982)

F. B. Whitfield, C. R. Tindale, K. J. Shaw,
G. Stamly, Chemistry and Industry, 7,
Oct., 661 (1985)

“NANOGEN INDEX (A dictionary of pesti-
cides and chemical pollutants)”, Nanogens
International, p.77, 103 (1980)

C. Engel, D. Groot, C. Weurman, Science,
154 (14), 270~271 (1966)

H. Maarse, L. Nijssen, J. Jetten, Topics in
Flavour Research (TNO Division of Nutri-
tion and Food Research), 241~250 (1987)
thER, A T¥, 41 (1), 13~17 (1986)

11) F. Whitfield, C. Tindale, K. Shaw, G. Stan-

12)

13)

14)

15)

ley, Chemistry and Industry, 5 Nov., 772
~774 (1984)

F. Whitfield, T. Nguyen, K. Shaw, J. Last,
C. Tindale, G. Stanley, Chemistry and In-
dustry, 10 (19), 661~663 (1985)

J. Spadone, G. Takeoka, R. Liardon, J. Ag-
ric. Food Chem., 38 (1), 226~233 (1980)
WIS, MiEkT. (BRR—, EFA). RE
B, KR, AaR~oh ERBTHhHE 1
#. BREEEaEk. 3 (1), 35 (1994)
KAV, HivEE, TCAAERKICEEd 2 MAMm
& D OREFAHE IR, (1978) KRR

(RSt 1993410 29H)
(FAZE 1994%F 1512H)



