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Abstract

Antioxidative polyethylene films for food packaging were experimentally prepared by fortification of
TBHQ(tertiary butylhydroquinone) and dl-a-tocopherol at the weight ratio of 0.05, 0.2 and 0.5%, respectively and
laminated with nylon.

TBHQ and tocopherol contents in the PE/nylon film were analyzed and the antioxidative effects of film were
investigated on the lipid oxidation of semi-dried squid during storage at 5°C and 15°C. TBHQ contents of TAP
1(TBHQ 0.05%), TAP 2(TBHQ 0.2%) and TAP 3(0.5%) were 38, 146 and 365 mg/100g, respectively. Tocopherol
contents of DAP 1(tocopherol 0.05%), DAP 2(tocopherol 0.2%) and DAP 3(tocopherol 0.5%) were 33, 139 and
356 mg/100g, respectively. TBA value and POV during storage of semi-drid squid were affected both by storage
temperatures and packaging films. Lipid oxidation during storage was retarded by anti-oxidative films, as TBA
value of TAP 3 and DAP 3 revealed about 50% of control after storage at 5°C for 20 days and similer effects
in POV were also observed.
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Fig. 1. Standard calibration curve of TBHQ
and dl-a-tocopherol.

Table 1. HPLC conditions for analysis of anti-

oxidants in polymer

Instrument Shimadzu LC 10A system

Column p-Bondapak C18

Column oven temperature 40C

Mobile phase 100% methanol

Flow rate 0.6 mL/min

Detecter uv

Wavelength 280 nm

Injection volume 10 pL
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Table 2. Quantitative determination of func-

tional additives contained in polyethylene films

T . Concentration
ype Film >
(mg/100g)  (ug/em’)
TAP1 38 54
TBHQ TAP2 146 208
TAP3 365 521
DAPI 33 47
dl-a-tocopherol DAP2 139 198
DAP3 356 508

Y TAPI: Low-density polyethylene(LDPE)/nylon with 0.05
% tertiary butylhydroquinone(TBHQ).
TAP2: LDPE/nylon with 0.2% TBHQ.
TAP3: LDPE/mylon with 0.5% TBHQ.
DAP1: LDPE/mylon with 0.05% dl-a-tocopherol.
DAP2: LDPE/nylon with 0.2% dl-a-tocopherol.
DAP3: LDPE/nylon with 0.5% dl-a-tocopherol.
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Fig. 2. Changes in moisture content of semi-dried squid packed with functional film during storage at
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75

73

71
T 69
67 &2
as o ,
i} 5 10 s P 1]

Storage time(days)
(Air containing pack)

0 s n B 2

Storage time(days)
(Vacuum pack)

-0O-: con; -W- TAPL; -&- TAP2; -@-TAP3; [ DAPL; ---A---: DAP2; -+ DAP3

Fig. 5. Changes in pH of semi-dried squid packed with functional film during sterage at 15T.
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Fig. 9. Changes in POV value of semi-dried squid packed with functional film during storage at 15T.

&2 FA3 A 27k Kim £29& x1 9] 2bst Ao g A% 347 = STt 2 & AR
e exsl 2242 Was gojdtn Raslgoen],  th ER ST AFE] 3% TAP3 % DAP 3= tiz

B ¥ Agorr BE AT AL} Tl W o 159 P = ¥ eAole] A At E
Z7}otel) whel TBA @& Zvlete A Jehi AR 7 e Aoz Yehted ol 2%2%}01% =]

o} 3 2 A2NFTAD oS 5TAN AFE A 1Y
747, 20T ABERALE 7L 3Y97AA FeEs)
3) FHkstETIO| His} & kgt #adtia Had Yang®e] X

Gl 7154 YEoR TPG wrleAole] Bt T ATt HAR A4S Uik
3H&71e Fig 8 % 90 et 5T A3} 2+

¢

A7 ERA] BE AP TN AR YA ST d B

FAet 2 F AastR e, IFEZAGT) dut A

= FE TAP 1, TAP 2, DAP | 2 DAP 2= A A 109 21 F 718 34skAQ) dl-a-tocopherol B TBHQE

74|, TAP 3 2 DAP 3= A% 154 M71%] Fatsts PE film 7}3Al F=E =2 Hrlste] kst 7154 2
7h= Z7vetatirt 2 & A A7 7ok Akt 5 A2 o oA E U R AP S

15C QAo QoM E Fig. 9o Hiz uhsh go] ANt #sie] Gast AHE 2N Ao ohew Bk



26 1497 -

TBHQ 3% 7154 HER] TAP 1, TAP 2 4! TAP
39] 7% TBHQ 3522 7}2} 38, 146 2 365 mg/100g
© 2, dl-a-tocopherol 7 7154 ZE2 DAP 1, DAP
2 2 DAP 32 33, 139 2 356 mg/100g2.2 LFebyth.
A & vk eAole] SRS 5T AAA 69.8~
72.3%, 15°C A7A] 68.5~71.2%2.2, pHE AF XA}
Al 6.5~6.8, 7| EAA] 6.5~7.8 0]t} TBA Ftol o)
o]A] TAP 3 2 DAP 3% )27, TAP 1, TAP 2, DAP
1 2 DAP 20]) 1]zl 50% o]/de] #|& ikl A &5
Yelligl o, 3}abalE ol loj s 7] X2 Ats)
£ Ao 154 A= JAA AT o]de] AR n|Fo]
TBHQ ¥ di-a-tocopherol&- 217} 0.5% 2.2 & 713+ TAP
3 9 DAP 37} Uvbd Fof| vj3) 3hibsl gaprt 943k
Aoz byt

13

tnEsl

1. Yagi, K. Lipid peroxides and human disease. Chem.

Phys. Lipds. 45:337-340. 1987

2. Lee, YO and Cheigh, HS. Antioxidative effect of
kimchi on the lipid oxidation of cooked meat. J
Korean Soc. Food Nutr. 24:1005-1009. 1995

3. Quattara, B, Simard, RE, Piette, G, Begin, A and
Holley, RA. Diffusion of acetic and propionic acids
from chitosan-based antimicrobial packaging filims.
J. Food Sci. 65:768-773. 2000

4. Lee, JW, Hong, SI, Son, SM and Chang, YH.
Characterization of antimicrobial polymeric films for
food packaging applications. Korean Journal of Food
Preservation 10:574-583. 2003

S. Gray, RJH, Hoover, DG and Muir, AM. Attenuation
of microbial growth on modified atmosphere package
fish. J. Food Prot. 46:610-618. 1983

6. Banks, HR. Shlf-life studies on carbon dioxide
packaged finfish from the Gulf of Maxico. J. Food
Sci. 45:157-162. 1980

7. Villemure, G, Simard, RE and Picard, G. Bulk storage
of cod fillets and gutted cod(Gadus morhua) under
carbon dioxide atmosphere. J. Food Sci. 51:317-320.

8. Parkin, KL, Wells, MJ and Brown, DW. Modified
atmosphere storage of rockfish fillets. J. Food Sci.
47:181-184. 1981

9. Lee, EH, Kim, JS, Ahn, CB, Park, HY, Jee, SK, Joo,
DS, Lee, SW, Lim, CW and Kim, IH. The effect of
Tapipet-F and bactokil on retarding lipid oxidation in

DD BT

.ABE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

boiled-dried anchovy. J. Korean Soc. Food Nutr.
18:181-189. 1989

Hwang, KT, Rhim, JH and Park, HJ. Effects of
k-carrageenan-based film packaging on moisture loss
and lipid oxidation of mackerel mince. Kor. J. Food
Sci. Technol. 29:390-393. 1997

Lee, EH, Ahn, CB, Kim, BG, Lee, CH and Lee, HY.
The effect of cellophane film packing on quality of
semi-salted and dried-mackerel during processing and
storage. J. Korean Soc. Food Nutr. 20:139-148. 1991
Lee, CS, Lee, KT and Lee, KH. Migration of
additives from domestic plastic food contact materials
and application of alternative fatty food simulant. J.
FD Hyg. Safety 12:132-140. 1997

A.O.A.C. Official Methods of Analysis, 16th ed.,
Chapter 11. pp. 1-31. The Association of Official
Analytical Chemists, Washington, DC. 1998

Salih, AM, Smith, DM, Price, JF and Dowson, LE.
Modified extraction 2-thiobarbituric acid method for
measuring lipid oxidation in poultry. Poultry Sci. 66:
1483-1486 (1987)

Lichtenchalet, RG and Ranfelt, F. Determination of
antioxidants and their transformation products in
polyethylene by high-performance liquid chromato-
graphy. Journal of Chromatography Sci. 149:553-
560. 1978

Haney, MA and Dark, WA. A reversed-phase high
pressure liquid chromatographic method for analysis
of additives in polyolefine. Jowrnal of Chromato-
graphy Sci. 18: 655-659. 1980

Reddy, NE. Shelf-life of fresh tilapia fillets packaged
in high barrier film with modified atmospheres. J.
Food Sci. 59:260-264. 1994

Tumer, EW, Paynter, WD, Montie, EJ, Bessert, MW,
Struck, GM and Olson, FC. Use of the 2-thio-
barbituric acid reagent to measure rancidity in frozen
pork. Food Tech. 8:326-330. 1954

Brewer, MS, Ikins, WG and Harbers, CAZ. TBA
values, sensory characteristics and volatiles in ground
pork during long-term frozen storage: Effect of
packaging. J Food Sci. 57:558-563. 1992

Dawson, LE and Gartner, R. Lipid oxidation in
mechanically deboned poultry. Food Tech. 7:112-
116. 1983

Kim, HK, Jo, HK, Kang, TS and Kim, YM. Effect



Vol. 18, No. 1(2005) kel JE-&

ok

e

¢ PE G| Wi eAo] A F A @S] nAle 9% 27

of packaging method on the storage stability of 22. Yang, ST. Shelf-life extension of cooked squid using
boiled-dried anchovy. Korean J. Food Sci. Tec. modified atmosphere packaging. Korean Journal of
19:195-200. 1987 Life Science 10:61-67. 2000

(20043 129 82 H<4 20059 29 142 )



