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Summary

I. Title

Development of functional packaging materials and utilization technology for the

quality improvement of processed seafood.

II. Objectives and significances

As it's well known, the major facters affecting quality deterioration of seafoods are
microbial action and oxidation, and its quality stabilities are also affected by storage
conditions and processing technologies. In this connection, the roles of packaging materials
are adding the commercial values and also improving the quality stability during
distribution from production to final consumption. In this regards, development of highly
effective functional flexible film for the protection of processed seafood from the microbial

action and oxidation are major concerns of this research project.

IM. Contents and Scope

We conducted this research projects with the contents and scopes as follows;

o Basic survey works for the screening of antimicrobial and antioxidative food
additives as a functional ingredients of PE film

o Collection and analysis of industrial information on the functional film for the use
of processed seafood

o Development of antimicrobial and antioxidative Mono layer PE film

o Development of antimicrobial and antioxidative Two layer PE film for the use of
vacuum packing

o Development of multifunctional, antimicrobial and antioxdative, PE film

o Application of functional PE film for the use of non-fisheries foodstuffs

o Considerations for the industrial production and economic feasibility

_10_



IV. Results

1. Development of functional Mono layer PE film.

For the processing of Mono-layer functional PE film, series of experimental process
as like screening of active ingredients, optimization of processing master batch pellets,
intermediate materials containing functional ingredients, formulation of master batch and
polyethylene, optimization of twin screw extrusion process including cooling for making PE
film were studied. As a results of experimental works, final formulations for the
antioxdative Mono layer PE film were adding TBHQ or Tocopherol to the low density
polyethylen(LDPE) with the final concentration of 0.2%, and benzotriazol(1.0%) were
considered as useful antibrowning ingredients.

For the preparation of antimicrobial mono layer PE film, chitosan(0.2%), silver

zeolite(1.0%6), or pyroligneous liquor(5.0%) were highly effective as functional ingredients.

As a results of packaging trials of functional mono layer PE films, a reasonable
antioxidative effects as lowering acid value as 13-26% during storage of dried anchovy,
packed with or without air, at 30C for 40 days.

It was also found that reasonable growth inhibitory activities, as inhibited the growth rate
as l-log cycle in the initial stage of storage, were also determined when fish cake sample
were packed in antimicrobial mono layer PE film and stored at 10C for 10 days.

In addition, the antimicrobial activities were effective in order of ingrediens as as chitosan,

pyroligneous liquor, and Ag-zeolite.

2. Development of functional Two layer PE film.

Antioxidative and antimicrobial activities of functional PE film were successfully
enhanced by lamination of nylon and functional PE film, probably caused by combination of
oxygen barrier properties of nylon and functional properties of ingredients in the PE film.
The optimum thickness of nylon and PE film were 15-20 and 30-40 micrometers,
respectively. Consequently, antimicrobial activities of functional Two layer PE film were
reasonably enhanced as 3 fold stronger compared to mono layer PE film, and maximum

increase of antioxidative activities as 40% compared to control packaging.

_11_



3. Development of multi functional Tow layer PE film.

A multi-functional, antimicrobial and antioxidative, Two layer PE film were
successfully prepared by combination of chitosan (0.2%) and tocopherol(0.3%) with LDPE
and lamination with nylon. It was found the antimicrbial activities of multifunctional two
layer PE film, presented as inhibition rate of typical sanitary strains as staphylococcus
aureus and E-coli ,were over 99.9%, and also revealed highly antioxidative properties of
lowering acid value as low as 60% compared to control in case of packing and storage of

dried anchovy at 40C.

4. Application of CO2 generating agent and MA packaging effect.

An experimental MA packing trials, combination of common vacuum film with COq
generating agents, for the stable preservation of easily oxidative seafood as dried anchovy,
were successfully conducted. A 2 : 3 weight mixture of NaHCOs; and citric acid were
highly effective as a CO: generation agents in the presence of water vapor in the
packaging pouch, and it was possible to obtain almost same effect as MA packaging

methods using 100% CO: or nitrogen as inner gas.

V. Recommendations

All the results obtained from this research could be applicable to the food industry and
PE packaging film industries. It is also expected that positive concerns of food and
packaging industry for the wide application of this functional film to enhance and stabilize
the quality levels of most of easily perishable foodstuffs in Korea during both exportation

and domestic distribution.
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A28 Az 3 4

A1HAE A=

52L& EF7¥E(Tocopherol), E|H]o x|

2 oAge AgE Fas 2 G s
WA=} ES AL

(Tertiary Butyl Hydroquinone, TBHQ),
sttt

= [e)
===y
T lE FENE ANA 8T A

W2 AOACH Y (Morwitz, 1990)el &3t SAsIAth &, FEgFS 106T

Ga, FuwAskare awla B 7] (Kjeltee. Auto 1030 Analyzer,
AFE3te] Semi-micro Kjeldahl'H o2 ZAstdvh. T3 =A% sk
Z3| 5 e H7] FIFEE 550~

ez

Tecator, Sweden)<
diethyl etherE &w|Z3}lo] Soxhlet FEHo®E T3+ 1L,

60T A A7 HsEow NHAA 2AHAT
2. 27H(Acid Value) R #4+3t=7H Peroxide value)® 574

NBEEREH 3FA2S Bligh & Dyerfd & & F%3dto] AA|3 v} A7l= AOCS.
o= SAAH

Te la - 64¢] W¥lez, 33kskE 7= AOCS. Cd 8-539] W

3. AOMel 93 AsfjfF=713r 53

29 4Fs) %= 7] ZH(Induction period) %7“% Auto oxidation Stability tester( Swiss
_Q_ O~ =

gttt A5+ bgel HPLCE <=

9] MetrohmA} Rancimat Model 679)& A}&3lo] = =
37E 01%"— WA 4841 7F 71

50mlS 7F3F 3 90Col A 556ml/secd] £ 2 L&A o7
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=
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[e)
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10ml19]
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Lo A 7EE AT

L=2
o

10x10 cm®] Z7]12 2 A]g

=

9] il 16A13F &2t H]

2710 &AM oF 143 &
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Z

S B mess cylindeo] Hol F=
25

Ay A
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)]
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=
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=
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50T
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-
o
-

T

o
X

=

=

}o] spectrophotometer

A Az LA G
[

Ma - Mb

o 7] EAF Tocopherol)S zHzhe]l &ujo] 50ppm

o8 (mg/dm?) =

&

2hatA o

5}

Methylene chloride 3 9%
.

A A A 2 A

A F&=H FE=HE 0.45ime membrane filter=

ot
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o

stlom & o]

HPLC] ¢
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=
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7. 3T 4
A Fe F4L2 FaAZ AAHYIT AR 1ge 0.85% AAF Imle 7t Fad o
2 v st & 7 Hss o3 1018 o2 34 8ko] Plate count agarel 3|MAIEE HET th
37ColA 48717 vl & &5 AAtsdoh

B4 H4E 53

EA v AE (E coli, Saccharomyces cerevisiae, Lactobacillus plantarum)g Tt
2 7 ¥ gt aHdE LolE gt E coli= nutrient broth, Lactobacillus plantarum
= MRS broth, Saccharomyces cerevisiaex= YM brothE AF&3+929, Saccharomyces
cerevisiae= 28 Col Al UmA] -2 37CoA A ajgstAtt. AR ajte Z+zbe] o v 1 ml
E 100 mle] qA M Fol] FEe g Hid 7S EGA AlFEHE (1x10 cm, 2071)S H7ts)

o] 600 nmollA FF=5 FAHsIo] S4AA s SAAN

AN u:
AN

fol

ol\

9. Shelf-life 4=

AE A 9] shelf-life & AFZA 25oAM 7|25 (FsHAA) HIFXZ25H | FH Ao
9] shelf-life & AFZFA 2%oA A4 ZtOoZ shelf-life S T735A T o|ate AdA
HE o] &3l A T AR #eH FAWE HEAFTIE7])E ofdi Al 93k Qs
A=A A7 QseE € 2ZoAe A GG o|t),
QsT
Qo =
Qs(T+10)

10. 344 497144
3 971" 4= Conway unit (1950)S tha F438ke] o5 2ol SAS AT =,
A2 10gol 7% TCA €9 90mL<S 7}3te] 3087+ w233 & o 3% (Whatman NO 1
England)® o #A|ZH . Conway unit €] Aol o3 ImL % FFe] KoCO; ImL, WA=
0.01 N HoSO4 &4 ImLE Zt7F ¥ a1 37Tl A 603t vh-&AlH o Burnswitt (0.07% methyl
red, 0.01% methylen blue)#|Al¢FS 1~2 W& H7bgk th5 0.01 N NaOH= 2 A43ste] Z4 3}

[ex]
AR
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SHF9 90mlel #HEse] pH meter(Metronm Ltd, CH-9101
3F S T}

Herisau., Switzerland)2 =% 3}

12. Thiobarbituric acid value(TBA 7})

TBA7}= Tarladgis 59 WS td FA48to] ta3 2ol SASAY. =, A&
10gell 3.86% percholic acid 90mL % 3% BHA &< 0.2mLS % 7}ste] Homogenizer=
8,000rpmel A 10x7+ ¥ &3} 3 s SH7F 2mlS Fdte] o] 74 (Whatman NO 1, England)
2 oA ZHY. ofHg A5 2mLd TBA AloF 2mLs &F3ate] 100TColA 30&1 7143

L ALoA W3 the UV/spectrophometer(Jasco,F)4d Zlolold=E)E &35 (531nm)=

ZdHE =42 Chung and Toyomizu®] WHS AM&3t9th. A5 2gol n-hexanes
30mL 7}ske] 24A17F FQF HESk the o 3% (Whatman NO 1, England)i o3} & o] y}od
o chloroform-methanol (2:1, V/V)&< 30mLS 7}sfe] 30%3F F &3k & UV/spectrophomet

—er(Jasco,7)d Fofol A =E) 2 FF = (460nm)E =74 3FS T

l

14. 7154 ¥ PE &Y HEAH HE

7]%)@ ;ﬂ:oi PE *%g A "l ol A A

O 1=}
A3t m 121T 171gel A 158 Sk ugt 7lds = o|ua wals %omu}
15. ZAAE &4

PE x4A9 A4 EE= ASTM(1995)¢] ®wel] wel rheometer(Fudo, VRN 20101],
Japan) 22X =A3tth B3 AF PE 258 7[2 15cm, Al 3cme| AdFHoz A3t
FUlFE 65+2%, 20+2°C incubatorol A 24A]3F &9k A 3AIZ1 & =439 th. Rheometer]
Z 7oA plate speed’} 5.0cm/min ©]$1 2™ plate 32 10Kg ©]t} A== E #9
2 we] FEo] digk HFo F3 FAE wek @he vlpa)®E JERTh 1 E ALEA S
U3 2



AF AT (Kg/em?) = Austuzr= o] H a3 (Kg)

AldH e FA(em)x @A e F(cm)
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4 2 Az = %(g) A A
23S o] 5 7HA] (F)INZEA | 240g OPP/PE
FAlo] & S FE2uit 240g PET/PE
Aol & 0 g B Abo] B 0| =] 3 430g PET/PE
(g7 24) stuld o o] & | () At 405g OPP/PE
B fipo] & IR 200g OPP/PE/SSF
MeEFdoAEI= | (FHINSEAE 400g PET/PE
271052 s Agtol &5 (F)As 22 | 160g PS/PVC
(AT T A gz x ZukA) Zal | () E SR | 350g Zglogd
see A2n Fo (F) 4524 | 400g NY/PE
Agkg o Fubat | () g4 | 220g PP/PE/NY
ok Ak SRR ()3 714 100g CPP/NY/EVOH/LLDPE
(R F324) N .
A & 5 ohAar ()71 | 2170g NY/PE
shule-o-ZeAuat | ()59 A E | 330g NY/PE
2] - 9 M giYulE 2 gy AEF FE3AE B=E
3 A 2 AdEA 2] A 282
T8 ! A Z2 = %(g) EFAA
XA T+E7 | LGRFE(E9GH) | 10~257) OPP, AxA|
=2 z v 1} 7 SHL. CHOICE 45g OPP, 71 %A
A 2z 7 sl = 7] 50g o] A PET/PE/AL/CPP
LR =P =l gl 7] 5gol’d BedE
ERN N RIS SR S ) g2 & 20g o] A OrPp/EgZ =
&k Z 7 (F)sdAF 6.5g PET/PE/AL/CPP
H Al gk (T & A& 5gol’d OPP/SSF
A=7 N FFoH2 = 20g o] A PS/EgusdE
Pl (F)sdAF 2.1gol’d PET/PE/AL/CPP
DELL o = PPA A, A H2]/
e e EesRE | 44 16w | ° !
THEE RS A= Ag71A 59
L= ki -
o) 2} - - MW RSNG| 84 5 |AVPERZ,AxA4 %9
BEg s SR
A= o Al/PE AHZZE Aw
L pREEE | 24 8 e
T4 =Bl s /A ZAZA FY

) - o] WS, hYgriE 2 g AEE fEAE FE
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ol

#Hsd 2= X 2
54 () =4 0 2 4 6 3 12
A 4.3 41+£0.63 4.0£0.87 39+0.17 3.8+0.94 3.7£1.16
B 4.3 4.0+0.48 4.1+0.05 3.9+0.82 3.8+0.65 3.8+0.87
ol v 37 C 4.3 41+0.66 4.1+0.87 3.9+0.28 3.8+0.97 3.8+0.26
D 4.3 4.0+0.87 4.1+0.50 3.9+0.04 4.0+0.23 3.8+0.55
E 4.3 43+0.01 4.1+0.52 4.0+0.07 3.9+0.54 3.9+0.63
A 4.3 41057 3.7+0.26 3.3+0.03 3.2+0.87 2.5%0.36
B 4.3 4.0+0.57 3.6+0.71 3.1+1.52 3.0£0.00 2.4+0.59
el 37 C 4.3 4.0+0.15 3.8+0.87 3.5+0.79 3.1+0.03 2.5+0.51
D 4.3 3.8+0.46 35+0.48 3.3+0.87 3.0+0.83 2.2+0.17
E 4.3 4.2+0.03 41061 39+0.82 3.7+0.59 3.3+0.03
A 4.3 41+0.21 3.8+0.06 3.6+0.87 3.4+0.97 3.1+0.56
20} B 4.3 4.0+0.71 35%0.03 35+1.00 3.2+0.14 2.5+0.62
2l 37 C 4.3 3.9+0.46 3.8+0.48 3.7+0.49 3.2+0.46 2.8+0.82
7155 D 4.3 3.9+0.03 35041 35+0.86 3.1+0.57 2.3+0.46
E 4.3 4.1+093 39+0.62 4.0+0.67 3.7+0.49 3.3+0.67
A EEATEY, B: BYE@VEY, C: BEYNTEY, D BEUIIIEY, E: taARER
w BeAb 58 AEW(1M T8 B, 20 BY, 39 BESE 49 0 99, 58 ¢ F3 99)
310, BEe] 37C bR AR T A b 2RE 5
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x4z
2 4 6 8 12
T NexA 3.4737 3.4761 3.4941 3.5402 3.6651
FHE SNEH 3.4833 3.4865 3.5314 3.5497 3.6325

=5 AEET 3.4907 3.5306 3.5034 3.9416 3.9996
=R FIEA 3.4930 3.4925 3.0252 3.6001 3.6240
7h 222 83 3.5213 3.4934 3.5031 3.5355 3.9872

(9] : 420nmol A9l F3%= )

11, 9kgd o] 37C 712 AR F £427Ad wE Acid Valued W3}
A 2712 (D)
4=z
2 4 6 8 12

Control 0.70 0.70 0.70 0.70 0.70
Tl g LAk 1.25 1.54 1.23 24.72 40.17
Fst o2 1.25 1.39 1.10 27.08 35.41
25 AFEH 0.97 1.23 1.08 14.54 14.50
25 37 1.25 1.49 1.15 20.27 23.85
b2~ X3S 1.11 1.10 2.03 14.57 20.32

¥ 12, w79 72 AHA] EFZA wWE Peroxide Valued] W3}
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bAA =S
2 4 6 8 12
Control 5.39 5.39 5.39 5.39 5.39
5 Z-EEA .72 11.87 19.87 28.11 40.17
s BT 9.55 13.56 20.18 31.48 41.11
=259 LA 8.23 10.28 15.49 25.09 36.83
S5 sy 10.37 14,39 20.02 35.70 40.86
b2~ XS 7.20 9.14 14.55 20.67 34.32

13 33 9 2= AR F 7IE =) A7) AaaA

Temp. (CT) XA=x7 Correlation equation  Correlation coefficient
37 A y = - 0.10x+4.26 - 0.9853
37 B y = - 0.14x+4.27 - 09716
37 C y = - 0.12x+4.26 - 0.9635
37 D y = - 0.16x+4.27 - 09711
37 E y = — 0.08x+4.30 - 0.9300

¥ 14 e 9d 2% AF T 7SR (y)9 A7Hx)<ke]l A
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Correlation coefficient

Correlation equation

- 0.8218

vy = 3.49x - 0.69

37

- 0.8286

y = 3.23x - 054

37

- 0.7143

y = 1.37x - 1.79

37

- 0.7554

y = 219x - 354

37

- 0.8101

y = 1.79x - 2.89

37

Correlation coefficient

Correlation equation

Temp. (TC)

- 09778

y = 3.03x+2.89

37
37
37
37
37

- 09761

y = 3.14x+3.45

- 0.9546

y = 2.71x+2.43

- 0.9432

y = 3.20x+4.07

- 0.9451

y = 24bx+2.14
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BoH e v A %7170 D)

5 A () =4 0 9 4 6 3 19
A 4.3 4.0+£0.00 29+1.06 3.6+0.24 3.8+0.22 3.5+0.49
B 4.3 4.0+£0.00 2.6+0.48 3.3+0.40 3.8+0.10 3.3+0.58

ol 37 C 4.3 35+0.71 3.0+0.82 3.6*+0.87 3.8+0.00 3.6+1.00
D 4.3 4.0+£0.00 3.3+0.65 3.4+048 3.8+1.15 3.2+0.00
E 4.3 4.0+£041 3.8+0.24 4.0+0.10 3.9+0.78 3.9+0.48
A 4.3 35+0.64 2.8+0.24 2.7+£0.75 29+0.35 2.7+0.66
B 4.3 34+1.25 2.8+0.36 1.6+0.73 2.3+090 2.5+0.83

+n 37 C 4.3 3.6+0.57 3.1+0.15 2.5+057 2.8+0.00 2.6+0.90
D 4.3 3.6+0.48 3.2+047 1.7£0.46 2.6+1.20 2.2+0.50
E 4.3 3.0+0.41 35+042 2.1+£042 3.0+0.53 2.9+0.43
A 4.3 3.6+0.48 2.9+0.65 29+0.82 25+0.55 2.2+0.28
B 4.3 3.5+1.00 2.7+0.39 2.0+£0.74 2.0+0.00 1.9+0.20

A2

Ql 37 C 4.3 34+0.43 3.0041 264045 24+0.79 2.0+1.02

e %
D 4.3 3.8+0.38 3.1+x047 2.0+£0.34 1.9+0.52 1.6+0.50
E 4.3 34+0.34 3.6+0.34 2.5+0.42 2.7+0.47 2.4+0.00

A FRAFEA B FHWER, C: BEYAFIA, D BRI ER, B AaABEY
woRsAL  5d HEW( 1M S8 B 28 B 3% BESRE 4 0 94, 58 ¢ T3 99)
17 AEA Y dd2®: A% T 7S =(y)et AF7IHx) I AdiA
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Temp. (C) X3x7 Correlation equation  Correlation coefficient

37 A y = - 017x+3.95 - 0.8813
37 B y = - 0.20x+3.81 - 0.7923
37 C y = - 018x+391 - 0.9013
37 D y = - 0.24x+4.08 - 0.8838
37 E y = - 0.15x+3.96 - 0.7785

F 18 AEA S gd2e A% T VE=E(y)9 A7Hx)eke] da A

. B ) ) Correlation
Temp. (CT) XA=x7 Correlation equation o
coefficient
37 A y = 1.84x+8.13 - 0.8774
37 B y = 2.25x+9.43 - 0.8305
37 C y = 1.53x+8.06 - 0.8074
37 D y = 1.45x+8.02 - 0.9553
37 E y = 1.27x+6.94 - 0.9488
A FHEAFIEY B FHEVEY, C: EFHATESY, D EFHIVIXEY, E : 72X 23
E 19 AEA Y ddeE A F 7S E(y)et BAsETHx) Y] A
. _ . . Correlation
Temp. (C) XAzx7 Correlation equation o
coefficient
37 A y = 2.86x+7.45 - 0.9685
37 B y = 4.15x+9.55 - 0.9762
37 C y = 3.18x+4.57 - 0.9444
37 D y = 3.30x+6.60 - 0.9779
37 E y = 3.58x+6.32 - 0.964

At FYAFER, B FURIER, C: BEUAFER, D REUWIILY, E: AxABER

7] B gVt AA SR A7 FEste] Ak 37T 1297 ARstEA e A
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HsH 2 X

54 () =A 0 9 4 6 3 12
A 4.3 3.8+0.29 29+0.74 3.6+0.25 3.8+0.33 2.7+0.40
B 4.3 3.8£0.50 3.2£0.72 3.3+0.54 3.3+0.45 2.8+0.34

qu 37 C 4.3 3.840.29 3.3+0.64 3.6+0.43 3.3+0.63 2.8+0.19
D 4.3 4.0£0.00 3.3+t0.51 3.4+0.64 3.0+0.10 2.8+0.00
E 4.3 3.9+0.25 3.5+0.58 4.0+0.10 3.5+0.00 3.0+0.00
A 4.3 2.5%0.53 2.8+0.29 2.7+0.54 2.5+0.30 2.2+1.02
B 4.3 3.0£0.71 2.0£0.00 1.6+0.48 2.2+0.88 1.2+0.92

37 C 4.3 3.14#048 3.0£0.42 25+0.98 2.7+098 2.5+1.20
D 4.3 3.3£040 2.7+0.38 1.7+0.54 2.2+0.74 1.5+0.80
E 4.3 371048 2.7+0.90 2.1+0.76 3.0+1.00 2.8+0.53
A 4.3 2.7+0.75 2.7+0.64 29+0.60 2.8+0.23 2.2+0.58
B 4.3 314064 2.4+0.14 2.0+0.76 2.4+0.03 1.9+0.82

A4

¢l 37 C 4.3 3.310.39 3.1£0.27 2.6+1.04 2.7+0.42 2.2+1.11

7E %=
D 4.3 3.6£0.40 2.9+0.10 2.0+0.73 2.0+x057 1.5+0.00
E 4.3 3.840.39 3.1+#0.65 25+1.02 2.7+0.20 2.5+0.00

A FREAFEY, B FHIVEY, C: EFHUATELD  EFHAVEY, E: /t=ASES
% PReRAb 5d A=W 1A S8 B 29 0 B 3% BESE 44 94, 54 ¢ T8 9%)
I 21 HAAEY ddeE AY F 7EE(y)e A7IHx)He] Faa
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(-

Temp. (C) x3x7 Correlation equation  Correlation coefficient

37 A y = - 0.12x+3.59 - 0.5561
37 B y = - 0.17x+3.60 - 0.6866
37 C y = - 0.16x+3.86 - 0.8388
37 D y = - 0.24x+3.98 - 0.9006
37 E y = - 0.15x+3.96 - 0.7730

F 22 HAol R ?d2: A% T VE=E(y)ek A7)k AaaA

Temp. (CT) XA=x7 Correlation equation  Correlation coefficient
37 A y = 2.01x+1.84 - 0.9829
37 B y = 2.03x+4.29 - 0.9875
37 C y = 1.89x+3.75 - 0.9765
37 D y = 1.85x+2.83 - 0.9887
37 E y = 1.32x+4.16 - 0.9779

F 23 AlEEA RS gl A T V2= (y)st FrtstETRHx) ko]

Temp. (C) X&zx7 Correlation equation Correlation coefficient
37 A y = 3.47x+10.83 - 0.9905
37 B y = 3.60x+15.31 - 0.9399
37 C y = 3.47x+10.21 - 0.9853
37 D y = 3.54x+16.23 - 0.9032
37 E y = 2.37x+6.97 - 0.9735

7b FAEAE AbaAY '3
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(1) 38 A72A

HEE VB oA FoE B oluet F/1Fe] il e

Ao Pge RE olvl, olA9 WA W WA 5 FeE vehbs 357 Bk
0 YR A=A ol owre WA - wskE ¥ ohleh g

2
A Eo] AstE WA - AAsta QoA
QA TGl A EFZFEo] AAFHER

At Hes g71eke] 455 Adste 48 A& olv A3 A Al (antioxidant) & 3 7F8
= Wlel dy o] §Ha gtk

Ak 31 A] A (antioxidant) ©f & o & &~ 241 AH(Erythorbic acid), of~F =214k
(Ascorbic acid) ¢ T84 AHY EAALNZZH(Propyl gallate), FE 3] =5 Ao}
(Butylhydroxy anisole, BHA), Y €3 =5 A]=Fd(Di-butyl hydroxy toluene, BHT) &
A8 Aol Jde=d T8 AL F= Axo ks WA AMEHI, AEAHA AL FX
e FAE Ffrste AFEo AREET AR AAE ofxzm=Ewl FulE o] E(Ascorbyl
palmitate)+= H]E} =
t}.

TFAE E&, T8, 559, 4, B Y A st AbstE Y] A, Asol
= AAS A=, 2 7|zl Au™ A A o] Ao =" 7S {7t
(Induction period)e]&FaL 3t}

AP A A= o] ef 2 A AFst - EalHAelA V= FEl7Iv AtstEe] 28k
, ARSPEA Al 22 AbstE T whebA] ARsA] A
= olu AE 4ol FAY FE7Ite] AEs] AAE FA= HIbstod = &3t oFstha,

T Ao AE gds] BAE s glod, vk A fFAC ARSE W I FEVIRE

_4

AAE A AAE L-of~m 2R 1 YEFY, ozl
A 2 HEFYA, FEIESACIYE(BHA), HFESESAEFABHT), HHHFEo =R
#A=(TBHQ), =4AM 2= of~524 Fuelo]E DL-a-EF¥E, EDTA Z+# 2UHEFR
9 EDTA 2HEF 5 12F°]9, & d3dd AH8% dibsiA| 2+ BHT, BHA, TBHQ, o}~ =
21

, =
NAUEE, A EFZHE, Al 2HQl, citric acid 5 8&& AF&3H T

_44_



(2) 1 EA =9 45 23
oA Abg® &4k3lA BHT, BHA, TBHQ, olAx 2wk o gl AZHIAUE
&, Tocopherol, Al2~H|Ql citric acid & 8F& AAS dFfo s=HZ H7Fste] 250ml A
Z1of 100ml & ¥ W53 thS 50CZE FA¥ incubatorel] ¥Wil AW A 25 tAo=
Ao A Az Aol WstE 54 RAFeA T
3E 240 A wpel o] FAbstA Y] TR R HIbw ] wE AlEAHE S 50T
FEAF F 0 420nmelA A} Awmel W kslAle] FRHo we
BHA<Tocopherol<BHA< TBHQ<Cystein<Ascorbic acid<Citric acid =22 YA vEsor
A ade Aesert S7hekel wet A Frkete A4S YEATh
LS A7t A TR R sRel wWE ANEAEY AR T Aol WEle £
2500 A AIgE wiel Aok S vk AT FAZFE AL Wste AR 27FH SUhske
B Bow TSRS drtEkA el Hob el wel 2polE ®ol FAth
fAH oz %x7] 2H7F7F 6.86~38642 YENO™ 1 FolA X TBHQ, BHA,
TocopherolS A7}t gl 4+7F 24w WX a3r7 £& Aoz verytt Citric acide] 4% %=
7] A7 g e A el Hlal] ol ZAW A AAZIIE AL Aom Rt Ao
Zdstel| we A7 254 Frbste A S Homw TBHQ 0.20%, Tocopherol 0.20% 7 7+
g Aol AW oA EHUF F2 o e
E3E kst o] I 7E A€ o HAFsHETLe] W] m A= JF
= ZANE Ades ® 269 2 BArsETEY] Wk Ak Wskel vzt AESs HleT

z719 #HitstEt §438 F7hste] tha =S

f

2 A

AN
o
03

i
&
.

£ At} Ascorbic acid®] - ©hE A
ol HEl =2 FAE Ao 1.0%~3.0% H7be 45 #AkstE717E 112.47meg/kg oil ~
57.76meq/kg oilZ 4FE ¥ FAE vEhhon W Avh 5 AnAom Ptk oA

Y7 He Ao B 1 99 ATt v Ed AFS BT

-‘—573] TBHQ+ 0.1~04% 37Fst 3¢ 12.18~457meq/kg oil2 ZW A &37}
7V ES 3 eyt o™ Tocopherol 2] 4% 0.20% %7kt A2 +7F 6.47meq/kg oil =
a4kst z‘zﬂﬂ o Zlog Yeyt
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Al A 2 A7)
FAFSHA] H7Hs =(%) 2 4
0.1 0.0401 0.0208
TBHO 0.2 0.0408 0.0258
0.3 0.0215 0.0169
0.4 0.0199 0.0156
0.1 0.0393 0.0247
BHA 0.2 0.0187 -0.0084
0.3 0.0110 -0.0085
0.4 0.0177 -0.0075
0.2 0.0379 0.0080
0.5 0.0395 0.0119
Tocopherol 0.8 0.0410 0.0087
1.0 0.0168 -0.0036
2.0 0.0379 -0.0088
1.0 0.4937 0.5313
Citric acid(3) 2.0 0.3635 0.4742
3.0 0.0761 0.1185
1.0 0.0724 0.0613
Ascorbic acid(1) 2.0 0.1651 0.1782
3.0 0.2157 0.2400
0.1 0.0134 0.0038
BHT 0.2 0.0218 0.0125
0.3 0.0245 0.0112
0.4 0.0421 0.0157
0.2 0.0299 0.0206
Cystein(?) 0.3 0.0384 0.0280
0.4 0.0587 0.0409
0.5 0.0705 0.0478
(D+(2)+(3) 0.1 + 0.1+ 01 0.0633 0.0599
(H+(©2) 0.1 + 0.1 0.0704 0.0780
3E. 25 Z4F FAsAlE A7 T/ 50C A% 5 Acid Valued ¥ 3}
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Al A 2 A %71 7HF)

FAESHA H7bE (%) 2 4
0.1 8.03 16.30
TBHO 0.2 6.86 13.02
0.3 6.84 12.01
0.4 7.01 12.35
0.1 7.63 23.28
BHA 0.2 10.70 16.28
0.3 11.71 18.74
0.4 9.80 10.73
0.2 6.58 10.97
0.5 7.89 12.46
Tocopherol 0.8 7.53 11.31
1.0 7.33 8.72
2.0 7.59 10.47
1.0 24.50 30.19
Citric acid(3) 2.0 38.64 42.05
3.0 32.40 38.29
1.0 13.11 18.82
Ascorbic acid(1) 2.0 10.15 16.45
3.0 9.32 18.38
0.1 8.76 8.84
BHT 0.2 8.85 11.64
0.3 9.57 10.58
0.4 9.11 10.58
0.2 7.99 13.55
Cystein(2) 0.3 719 10.85
0.4 7.42 10.30
0.5 7.74 11.22
(H+@2)+@3) 01+ 01 + 0.1 13.65 12.66
(1H+(2) 0.1 + 0.1 15.57 15.57
¥. 26 FAsA "7 TR 50C A 5 POVE W3k (meg/kg oil)
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Al A 2 T A 71 )

AksHA A7HE = (%) 27 4
0.1 12.18 22.03

TBHQ 0.2 10.23 14.12
0.3 7.75 11.65

0.4 4.57 9.77

0.1 59.29 87.92

BLA 0.2 49.12 54.28
0.3 29.55 43.88

0.4 25.86 31.81

0.2 38.06 92.64
0.5 29.02 106.74
Tocopherol 0.8 15.94 100.64
1.0 13.45 97.64

2.0 6.47 99.63

1.0 23.06 71.32

Citric acid(3) 2.0 18.55 57.73
3.0 14.82 50.29

1.0 112.47 84.72

Ascorbic acid(1) 2.0 91.04 64.55
3.0 57.76 53.95

0.1 38.94 66.72

BT 0.2 2891 60.91
0.3 17.80 41.25

0.4 15.87 32.48
0.2 29.60 104.11
0.3 18.59 110.59

Cystein(2)

0.4 13.09 97.72

0.5 11.12 93.28
(D+@)+@Q3) 01 +01+01 56.57 110.40
(1)+(2) 0.1 + 0.1 21.26 70.38

g g74 AAaAe g4
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SENAZES AT 20% ol F 1)
ol A 35x10°~1.9x10" CFU/ml19] o] #AZ&H 1, DF-100, A4 &elolEx A
glo] dntdow s|A o] i 7t 7R AA UEtgew A FAIYERS 0
A ol 42 x 10°~ 7.3 x 10" CFU/mle] #Fo] #HE5 ATt

gst2o] Ay Fdafrt FUAAR g A
7F Aol HF A 2AEAE AAESE FRIAT. FA I Grafefruit seed extract®s T4+
o7 3 AAFS A FE 25% ool ol AEHA FRorn HA FdaAet &+

Z

= HEA2 AYEE 25% ool o]l HEHA FoereM vl ZFHI FadS e
]

k1
=2,
>,
rir
&Y
o,
)
e
i
N
&2
rlo
z
g,
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N
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)
b
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1o,
2
2
X

>
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ofo
b
H
>
>
ey

)
Ao AR £ ARdPe FUnw @ SPsdEe] TR 3¢ AgHE %
%

q
guh olsh e AW A%E EoE FitV)FH FR BARAEA LA SetelEs F R,
2xole $4 AAHAH(E 28, 29)
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A 2] &%= (%)
BFot 2 A
control 0.2 05 1.0 | 20 25 50 | 100
DF-100 1.51x10° - 3.4x10° | - - ND | ND | ND
EEE 1.51x10° - 53x10" | - - ND | ND | ND
ol 1.51x10° - 32x10" | - - ND |[ND | ND
I Bt 151x10° | 29x10° | ND" | ND | ND - - -
Ethyl Paraben 1.51x10° | 8.9x%10" ND ND | ND - - -
Butyl Paraben 1.51x10° | 2.1x10" N.D ND | ND - - -
Propyl Paraben| 1.51x10° | 2.9x10° N.D ND | ND - = -
Y ND: Not detected, A8 Z7 : 187+ 2%, ©¢]: CFU/ml
E 29. ZtE darAl A Yol 93 HHojE nAE F294] &y}
&3t 2~ A A 2] % %= (%)
control 0.5 1.0 2.0 4.0
EN=RT PS4
1.51x10° 1.88%10° 3.5x10° N.DV N.D
control 04 0.6 0.8 1.0
o1 AN E &
1.51x10° 7.3x10" 4.2x10° N.D N.D
control 60 70 &0 90
+F4 - :
1.51x10° 5.0x10° 2.3x10° N.D N.D
control 2.0 3.0 4.0 5.0
g3e
1.51x10° 5.0x10° 2.3x10° N.D N.D
control 2.0 4.0 6.0 10
A Lol E :
1.51x10° N.D N.D N.D N.D
Y ND: Not detected, A& Z&7 : 187+ 2%, ©¢]: CFU/ml
(3) FREZ AHYAZE dFar
1229 aEde] HAAAY Aol W MAE Z=AEANS AES A3 A3
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Al 2 A 715 4y PE 37 ¢
1. 7154 4% PE TAA 71ES 93 7154 9429 #g
7. @as Bg

(1) 27t 5= 23

gikstEo] & ZAo=m ALY TBHQS Tocopherols A% polyethylene 7
of Z}7} 20% X = 7}k master batch pelletsS A Z3}al, o] & THA] polyethylene 4]
of H7MME =4 - 843l blowing extrusion AZFozA HAFHo=z H7tE FF 01~
05%42] # 50 cm, F7 0.030~0.040 mme] B5S A=At Axd L5 FatsHe X
A AFHAAx10 em, 207D S S 7153 A A Sk ¥
AFmol WxstHAl 4b7kel POVe] WslE Abste] dabsiEl S b
o] wkd wE 27k 9 POVeEl W= TBHQO s=7F S7HEs5 A7ksh 34l
gk kB el Frtete IS WE L ddod dA FEold HMA O ol & &=
gl Ado=m yey dEdd dd TBHQO H7bskv 02%7F 7 Ade Ao= yeywt
Tocopherol®] 735 AN X7} 71245 47k AAtstEAAd o digh kg ol Frtete=
B et ddod dA sl VA 8 ol E Ede fle Aow YEyY IF
of ot Tocopherol®] H7bs% 02%°A 7Hd €& &34E Uelds ASo=Z YErytt. uef
Al TBHQ 0.2%¢<} Tocopherol 0.2%¢] vxz Azxd LEo F#dS v|uH 73817 96k
Adut PEEE o2 AZH pouch®t /MELEo S5 7] [
283 Ayi= TBHQS Tocopherole] #7hel &Aaksl & )
7ol F7FA Rkl mlaA WA vEhual 9lflar, dkstE4d FolA = TBHQE £33 ZE°
Tocopherololl H|3}o] 4b7kel spakstErte]l S7H7F ehnbshAl yetvar flov, 1 kol e
A FATHTH 3).

off

_54_



01 r

Acid value (mg KOH/g oil

0.08

A B c D E F G
7158 £3A A 99

(3F7F 3

24 1

20 ]
19

18

17
16
14
E F G

A B c D
7154 2HA A HE

Peroxide value (meg/kg

(FHrkshE7F Ws})

718 3. TBHQ % Tocopherol ¥E=Z dgjajA] A %3 =S
A 5 A7 9 ikstE 7 WsH607T).

A: &k PE Z&; B: TBHQ 0.1%; C: TBHQ 0.2%; D: TBHQ 0.5%; E: Tocopherol 0.1%; F: Tocopherol 0.2%;
G Tocopherol 0.5%

k)

et 554 )

ul{f

g
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4
1438 52(02%)E 7154 22 2Z(TBHQ % Tocopherol)& #H7lste] #2z¢ 3
ot ] s 25 FA mE ks ¥ £ FAEE vt PE 253 vl
15 o]&ste] 40TelA 83 AAatddr HAdA el 47F Wsts
GolR PUTHIH 4). 71544 EZ I IAst TZAE WSH T2 FEste] WES 25m
o2 952 20mt 25me 2 4zt vrol F FAZE 45um, 507t H = Zhgskelal, A
PE 252 % F77F 25m¥ 45mme] ¥+ AL ¥ 3 A3 7~ B3 01]7\1 50ume] &4t
st 2GA7F 45me] ANt PE ZEHG T A2 o] tavt FaEHE s =
Ahsh Aol A 45met 50um FASl EAA S Aol AA AT R FIAFAAE F
kst A7 FA FEgle]l BEF ANk PE ¥4 Hil 953 22 4o SR FyrE
HoFoloh AEA e A T A7Fe] W3t 45met 50ume] 4kt A 7}
dEEY o 2 AVFE Bdsd Algte] AdasE o 2 ZolE Uttt datkst A
o] F7A+= TBHQ ¢} Tocopherol =5 45me} 50m F7A2] A5 25 A3
v BAAR A v d5m FAS 2V O FEe Aow YEyk

(¢

rot
N,

& 31 @4tst 715 4Rk PE 24A 9] FA mE b 9 R FoE
_—— = 57 BiEs 95 Permeation” Water
e (ym) (LDPE) (LDPE) CO. N, O, vaper”
25 25 - 42 500 2,800 7,900 32
Control
45 25 20 41,000 2,700 7,640 22
TBHQ 45 25 20 41,500 2,750 7,600 24
o)
0.2% 50 25 25 40,000 2,670 7,450 20
45 25 20 41,200 2,700 7,650 23
Tocoperol
[0}
0.2% 50 25 25 40,500 2,590 7,500 21

U em®(mL, ce)/m® bar; 2 g/m° day. bar

_56_



Acid value (mg KOHY/g oil)

Acid value (mg KOH/g oil)

0 2 4 6 8

Jo
oft
[
Lo
e
i

(Tocopherol &t
O 4 2% T mE dEA e A F A7 W)

-x- : Control (W& 25mm ,91% 20 m) -A- 33} 3

al; x
@ s A (NS 25m ,DF 25 m ) A dukxy
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u. 37 25

1) A7t 5% 2A
A% polyethylene Ao H N3 22 &elo]E 9 ol59] F& THEZ Ax

H AA FHAEARS 77 20% wEFE H7FEo] master batch pellets% A Z8a, o] thA
|8

5%<] % 50 cm, 77 0.030~0.040 mme] ZEE Xﬂié}ME‘r. et =
2 ¥+AY v A =2 A gram-positive bacteria®l L. plantarum, gram-negative bacteria
¢l E. coli, &R =AM S cerevisige, #3°l7T % F. oxysporums d¥ste] o5 5o st
FisEe AESAT. o5 4F A FAY FAPPoRE FRAFPES HgAt
2
3

kst ZF Al S pH 7.09) <1AMA T L plantarum® 75 pH 45 TA4ES

5!
peptone &N AHd3] FAst T platingste] AT FTE SASATY. A A3} FAE4o]
%S

A7tE Zologd &S L plantarum® F. oxysporume®| thelA A A &3S e
WA ot S cerevisiaeo] WsiAE E37F filen E colidl daiE 238 dadE
Bt ddEREZAE Hxd9 22X &golEe 57 EREE Agd dFo] 8 A3

et leh E=gt 71EA w2 E gElElA Az 59 #3o] (P chrysogenum, A.
niger, Amali) <2 A& 71E4F 02% o] H7tetd e F3o] ASFS ¢4s] gAT

T = AR et (IY 5).

et Gas Aw PE 489 J15AEA AABER eASnlE 10% R 2
ZHE ZH7F 50%, 71EARS 02% o2 stath
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Viable cell count (CFU/mL)

Viable cell count (CFU/mL)

108

107

108

10°

—O- PE

—— GEL
— Agz
—O— GEL+AgZ

10° T T
0 10 20

Incubation time (h)

104

30

(L. plantarum)

100

108

10

-O— PE

—— GEL
—{ Agz
—— GEL+AgZ

10° T T

0 10 20

Incubation time (h)

(S. cerevisiae)

o folr P
= ie}
e

o
g M-
o
2

F

30
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Viable cell count (CFU/mL)

108

107
108
—O—-PE
—/— GEL
—{+ AgZ
—O— GEL+AgZ
10° T T
0 10 20 30
Incubation time (h)
(E. coli.)
104
)
£ 10°¢
[T
e
€
>
8 102
E
@
o
=
> 10t o pe
—7— GEL
—{1+ Agz
—O— GEL+AgZ
100 T T
0 10 20 30
Incubation time (h)
(F. oxysporum)
= =) = I = o
A7retel Axg BEe W

5.0%; -[-71E2F 02% ~-O- 224 &) E 1.0%

3

m] A o



0.2%, 1.0%,

F 7}

(2) 77 2R

T T oM N B RN T OROK
I T %o m P e = Nk oy
« oD R OFT 2 L
Ux o bl o Mﬂ dﬂ Ex_ HL m ﬂ_,_AH
<] BT 5§ § § 3w M e
PR 8RB W W o ]
_o NG
I I S S -
— E = = > GRS g
= B P s = § oo <!
:.L L LO E iﬁ 5 L él
T oW oo NS M o e —
c®Em sR M e ou® g
R S AR T~ bl
ey R N R S D
Wy Jo X T O TP = )
P S Eoy T g o
T o o= N gy M oA W XT g
N o) N o o N e M
T ® s ez W oo =
ool &S X T Mr o A= b T il UF
—_ q E LO Ry b —_— JHL o
oo o A Ky & o om o
Wr L] g BB T ™ =0
%%mamo%mﬂmﬁimﬂwo_a B
Rty Y R
ey A TR T 2
= o = o T N o MM ~ ma -
Mo T N =
M = Mo IH 0D o ©
25 o TH _ —~ o [ = RO o
T R e IR = p
N s oy ) Jo
e o I g E T ~
o W 50 o 22
R O T I A o %
I N =) o o
s B op o St BE oy =
%o, owe Moom P 2T g =
2w g oo T 5 2 X
Ny ) S| ENENIE mi ~
G T A IR
SR _ — W oF o il
X — zo ~ a —_ JN_ [=1
M T o= N I I
S 7T TP o, T CO
V=R I Y SO W = R S N S

2)

Water

vaper
32
22
24
21
23
22
23
21

02
7,900
7,640
7,640
7,555
7,650
7,450
7,620
7,550

N2
2,300
2,700
2,750
2,500
2,700
2,620
2,700
2,610

-1
Permeation”

CO2
42,500
41,000
41,500
41,250
41,200
41,150
41,200
40,500
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20
20
25
20
25
20
25

(LDPE)
day. bar

2

25
25
25
25
25
25
25
25
g/m”,

2)

(LDPE)

bar;

2

25
cm®(mL, cc)/m>

(¢m)
45
45
50
45
50
45
50

Control
I EAF
0.2%
| &gl E
1.09%
1)




¥ 33 25 FA e gt 71T EFAe It &
< . . st @
s EFEA 9E A% i
A
(gem) (LDPE) (LDPE) E.coli S.aureus S.cerevisiae
S e 45 25 20 98.8 92.3 88.5
0.2%
50 25 25 98.2 92.5 86.3
oxgatolE 45 25 20 99.2 95.4 93.8
1.0%
50 25 25 98.8 94.6 94.5
w5 o) 45 25 20 90.2 90.2 90.2
5.09%
50 25 25 95.2 91.6 93.7

2. 7154 9% PE E4A Az
Ao os) &4 HAAFE Vs A FUMAA(FREH)E AP X polyethylene
Wl g3t masterbatch pelletsS A 23t ZAA ] ok &yt P dqbsl 754 A5
AE HESY A3 £3uE 246

A
Al

)
o

O_u
=2

Y% polyethylene Ao 754 H7AANE dAFE=Z w3t masterbatch
pellets& A %3taL, o] & thA] AdAH& = polyethylene 4|9l 2] 4] &te] blowing extrusion &

Mo d¥ste] A4FAe Sheetd FALFAE AWAT SFATHIH 6)
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LIFE NsH223 N 423 ¢ LE
Maaster batch pellets

NsH23ER O E X3

Blowing exirusion 3%
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3. 71574 ¢%¥ PE X4A FAEAN FE

7 71s AR AE TAAC A A AES FE AR V2T

(1) 71578 2 FHAEY o8 43
FAFA = Fol, F5HoY #8 59 TAAN 2 d¥S mgsE Ve H
gaE 7] diol AFEEAARA v FRI9EA s8E v 2y dAFAE ThA
A, FAEsAl, b A HAGAA T HIbEE
ol AFTe] WGl o3te] AFoR oldy = Fo] TAIAl Hi ot upEhA] Zb 7}l A
HtE AR 2FAZRE falEde] 2 HAE AL o, vaoAs
TFAEHZ Jd= 2o gk old A 72 21 Code of federal regulation (CFR)Y A=
Atk FHAT dBE D o] FAHANME A oF-oF FEfle]l FU o]y Ay

oligomer 59 W WHg&E

Hu:
o)
K
°
i
av)
o
2
<

o) g
I xo] A4EH Jvk F 34 7 =7 A9 R gAY oA U B S UEW
goltt. & HAFddAE ZesdaAA 249 A4S WHIIAIIAY oligomer &3 2 T
A EAS B A B FEA71A %= methylene chlorideE FE&W2 o] 7|SAHEZ
Al (Tocopherol, Ag-zeolite, &% 7|E4hHe] FoldaFs EASIT 19H 72 FEA|7H
& 71L”iﬂxﬂ4 Zolgd s ettt 2E AdTE FF 3AIA Fold o] Tt

(2) ¥ AAEFELZHYE 754 E(Tocopherol, Ag-zeolite, &% % 71 EA) S F&
F 24

Tocopherol® &2 &2tolE 5 005~50 =% T+ 7|5AES HA7tst

v PE E4A A A|ES Methylene chloride %9 % HPLCo] 9ol&] A 7|5AE

Tocopherol 17 mg/g, Ag-zeolite 18 mg/g (Ag °]<) E &% 20 mg/g, 7IEA 25 mg/g,(F

oz vERRT (R 3H).

]
yom sl NSHEAL §7 % ABES

715 de] ol YA LE HPLCE #4 3t

=
il

o
>
el
o
=2
il
-
v
&
Hd
o
1>
St
2
=
ro
2
i
S|
w —
<2
ol
N

-zeoliter= 44 ppm, %42 50 ppm, 7| E4H2 6.2 ppm, St

Hl
oox
2 1o
Y0, oX
fr o
U
o g
!

D
T s
R
>
.
oo
" 2
)

ol 5
b >
ol
1o,

49+ Tocopheroli= 152 ppm, Ag-zeolite:= 10.3 ppm,

2 190 ppm, 71EAFS 110 ppm, &2 $H7]¥Ao] H)sjA = 179 (TBHQ) ~ 3.89j(&F %)

= YERS T o] 2 A ‘?‘%71 AR AFxAge & Ve & 7beAol EA
s

| o9 7lEAE ol o] Wol rtauy

© b
HLI 2

fo & g o
X0

e HRE
ul

off H
ot

N

=

o=

>

o

lo H-l
o

1>

5t

fo

=

rigt

oM.

o

N
-
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£ 7 AEE A oAy iy 2 27
Test condition
Foodstuffs Simulant Country
70C<T100 100C<T121
Asia 60 C/30min 95T /30min
Distilled water EU 100C/2h 121C/2h
Aqueous CFR fill boiling—>cool to 121 /h
38T
USA
1096 ethanol CFSAN [100C/30min->40C/10d| 121C/2h
Asia 25C/1h 25°C/1h
n-Heptant
CFR 49C/15minb 66C/2h
USA
CFSAN [100C/30min->40C/10d| 121C/2h
95% Ethanol
Fatty EU - 60°C/4.5h
Vegetable oil EU 100C of reflux/2h 121°C/2h
Isp-octane EU - 60C/2.5h
Tenax EU - 121C/2h

I 35 HPLCE o] &

stol Aol

5O
W

-

R

3

5o g

7]

olf

549 4%

Functional material Concentration (mg/g)
Tocopherol 17
71 EF 25
LER 18
A &folE 20
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Extracted amount (mg/in2)

5
—=— 7| EAXF
—e— Tocopherol
4 —— 2z

——eA gl E

1 3 5 7 9
Time (hr)

138 7. Methylene chloride® F%3F 7] A 2449 A 7+d

of
°
ot
ol
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3 36. HPLCE ol§sto] Al o] = 7Iededo] 4Foz9

] G‘E 2 = Xé
Functional material Al S AHEA Concentration (ppm)

i 5.2
Tocopherol 1 A 152

E '

% = o_]]J @,‘7 ] 50
- 19.0

71 EAk
i 6.2
HAo &

- 11.0

SA ol E 3}7) 4.4
2 E 10.3

U AYA FHxAR FEEFR VIS 2RAY FF AAF dE 84T

(1) gatst 2 UV A 7|54 49 PE XA A AEY s 54
A™AE ARRE 3t 7154 244 AAFE TFrEE 7 2 32 F 371C 9%
AL mEgA A 1L AGSHA SR A A AFSRIAAE S AR A A A EA
TBHQ$} Tocopherols, UVALet A7) 24 Benzotriazole FaE AT A
7V S EGA] iR Hle] 17, 13 2 22% A $e Al 24, 21 2 26%
A 4z e FEoR UeigomA dEA A kst 8 UV Ad 7leA 2 &
H7F e A2 HEHIIG (29 8).

01

% “”O
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13 -~

11 +

10 +

Acid value (mg/g oil)
o
I

g L
7 L
6 L
5
A B C D E F G H
A: Control (commercial); B: Control (vacuum); C:  Tocopherol (commercial); D: TocopherolTBHQ

(vacuum); E: TBHQ (commercial); F: TBHQ (vacuum); G: UV (commercial); H: UV (vacuum)

a9 8 71 EFAC AEAS ¥4I oS 37CAA 1 Y Fok A A
EE2AIZ & A7) W s
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A

4 Q% PE TAA AAFEY £% =3

1=
[e)

A7)

(2) 343t 2 UV

N
e
7

3

i

UV A& 7]

SR
)

UV a7

)
=

5}

ko)

Ea)

S

NS

=

=

G

B

A deEbst (™ 9,

15

QL,]:U

]
~

il

ﬁo

.

oy
Gis

o}

n_mo
o
i)

Hr

.fo_,h

KeN
=

kv
=

3l PE9 Nylong A3 deo] AlA3

)

9

=

=

g o
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(p110s BoOT/B) 84MISION

Relative humidity (%0)

a9 9. 25TColA A

—e—control

—m— TBHQ

—Aa—TAA

34

N
o™

o
(92]

28

(9%) U802 8UNISION

—<— UV

W\

40

0

3

20

10

Storage period (day)

19 10. 7]
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(3) 71EALY 784
7192 A, AS 5 #AFY 2579 29, 77 MAxEY S dE FxH
2o poly-B (1,4)-N-acethyl-D-glucosamin®] A7 T =AM FHANoZ AAE Fx
FA AL glom, olejgk 71eS GolA"s} st 7] EAke] Hr 7] e
[e] =]

Ji= Aoz WHAHA A FHEEL =, AT JBEAe] v, FFEEA,
= Astag B g A o ugd AdzEo] Lol whet o of AEa 22 o

2] okl A FHLlEA S&HL Ad 4" 112 J|EAF R & #%o] (P
chrysogenum, A. niger, Amali)®] <72 AA&S Yttt +

04% o] H7letAs wf A5S &ds] dAT = Ao F A o]ELS homogenizedto] 20gS
AztEetasol w3kl 121TCelA 1583 a1t 7idxtsta of7]el 05% 71E4F 0.1 mL=
A 7Fe At} oH;‘q]uHx] % P. chrysogenumZ 10 CFU/mLAEZ 24 vkl 01 mLS o
5ol H7beted & EFS 5 10T At dANACRE NEE AFHst] A3
I oajdEor AHFE SASAT. 29 12 10T A3 F ol 5o At ¥its e
otk 71E2 A7 7E A% 094 25x10° CFU/mLe A A% 24417 o] % 3.1x10° CFU/mL
2 Ao, A7) Fel dAg s FASA

_70_



Groth inhibitory rate (%)

120

100

80

60

40

20

—e—Penicillium chrysogenum

—m— Aspergillus niger
—a— Alteraria mali
0.01 0.02 0.03 0.04

Concentration of chitosan (%)

0.05

F5o & F33o] (P chrysogenum, A. niger, Amali)®] <

Total viable cell (Log CFU/mL)

g8 _
7 L
6
5 |
4 L
3 L
5 | —e— Control
1 v —m— 0.05% chitosan
0 ‘
0 24 48
Time (hr)

9 12, 10Ce) AFe H 7o)

o,
0
=N
RS
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o 7158 EZAY 543} E % VT AHAE WX 38539 98 A
g BRI E

(1) 7158 EZAY WEF w2 o3 4AsdA 4 BlELZ dHdA 43
7ISAET T AluA ugdFe JlxdT ARt e AlFel '

scavenging packaging)o|th, ©AFAFE AL F2 GALALA T} AAEIHAY AFE Y o] 9

WEA F7t(head space)o] AHAE

AstE BH7F de AoE dEA )

Fis AAANY 5T F e 540 st A AHAHoE Wol] ol&HI e '

A2 A A B (powdered iron oxide) ¥ FEGEA R

= =
4 FHE 754 dut PEXA L Esko] kA gl e 4

ﬂl

(7h) #FArs 7154 743 4uk PE 23 Y s A &3
et AEE (powdered iron oxide)S WEHS T 7]eA Lyt PE ¥EAA]
(TBHQ, Benzotriazole ¥ Tocopherol) @ X733+ AEX 9 A F A7l ®HE 19 139
ERH AT 20Tl A AdA dE A9 A% T A7) ®Wstes izt 724 9 AbstEd
A WExd B8 Ao B A 27] 7104 A 1094 22 2
: F713F st AlEA o2 Frhsto] A% 40D Ael AdA o Abe= Z4b7h 43 3
1= Z+2b F7hskeith. @4kstAl (TBHQ) 71574 o8k PE XA = 727 9 Abspd e
T BE wAeR A AEA 9 AvF Msks A2 7.1 mg KOH/g oildll A1, A7 40
Ax) 717+ 37 2 25 mg KOH/g oile & Z7}8tdth. UV x¢rA] (Benzotriazole) 7154 Lk
PE 32 724 3 AstdeEw Wxd W8 Wyom 243 Ad9A9 A7 wshs A
F%7] 71 mg KOH/g oildlA A3 4094 36 % 27 mg KOH/g oile& 7133t}
Tocopherol 7154 ¢¥t PE X3 AZ 7|2 2 At yxyg B¥g oz xish
A" e] A7 Wsl= AFx7] 71 mg KOH/g oilell A, A3 40€# Z+z 40 2 30 mg
KOH/g oile.2 Z7}3 4t
30CelA A AdA e A% F A7ke] Wt x4 4 $7xF 2 A
sfdRY WXy ¥E AHel7= A 7] 71 mg KOH/g oildl A A% 4094 Z+7F 51 9 38
mg KOH/g oilZ Z7Fstaith. &4tstAl (TBHQ) 7164 vt PE 23 A= 727 2 4s
A2 W HE HeR 23T AEAe] A7 MEks A% x7] 7.1 mg KOH/g oilell A,
A 4097 Z+zF 45 2 33 mg KOH/g oile. 2 =7}tk UV x4 (Benzotriazole) 7]%
4 YWt PE 2R 7|2 B AsEEE HExd HE B o e AdEA e At ¥
3= AFx7] 71 mg KOH/g oildl A, A& 4094 44 2 35 mg KOH/g ol & F7}5F3 T}
Tocopherol 71574 9t PE 24A2E 724 2 AstHED Wxgd HE A os 3%

Al A e A7y Wisks A% x7] 71 mg KOH/g oilel A, A7 4044 48 2 38 mg KOH/g oil

N
)
4
ol
N
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b
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o Fhaqrh

0TAA AZA ABAL AF F Ak Mk dE2TY 4% @EF % A

FAEL YxF HE HJYdT= AY 27] 7.1 mg KOH/g oilol A, A3 40 4# ztz; 54 2

42 mg KOH/g oile.® F7tstsitt. &4FskAl (TBHQ) 7164 94k PE 2312 7|27 4
AbstE Y Ed HE A eR s dEX e A Wste A% x7] 7.1 mg KOH/g oil
oA, A& 40 LA 48 ¥ 36 mg KOH/g oile &2 Z7}stith. UV xekA] (Benzotriazole) 7]
A AWt PE IR VX B ASHEEY JE B8 WHow AT dEA o At
HMsl= 71 mg KOH/g oilol A, A% 40 A Z+7 47 2 38 mg KOH/g oilZ S713FA
Tocopherol 7]°4 AWk PE ¥FA =2 7|24 2 Astd B8y Yxa ¥g 9o a L3
A"™A e A7F Weke Agx7] 71 mg KOH/g oildl A, A% 40 44 247 51 ¥ 41 mg
KOH/g oile.2 Z 71383t}
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Acid value (mg KOH/qg oil)

Acid value

Acid value

—@— Con (commercial

40 -  _e—Con(PDI) 50 ' a TBHO (commercial
——TBHQ (PDI) 40 —aA— Bzotriazole (commercial)
30 —a— Benzotriazole (PDI) | —3¢— TAA (commercial)
TAA (PDI
—— (PDI) E 30
20 S
=4
2 20
10 10
0 0
0 10 20 30 40 0 10 20 30 40
Storage period (day) Storage period (day)
(A2FFA W2, 20T) (3713274, 20C)
—&@— Con (commercial)
5 —&— Con(PDI) 60 —— TBHQ (comnercial)
——TBHQ (PDI) 50 + —A— Berzotriazole (commercial)
40 ¢ —A— Berwotriazole (PDI) 40 —¢— TAA (comnercial)
[}
—%—TAA(PDI) =
30 | $30
=2
=)
20 <20
0l 10
0
0 0 10 20 30 40
0 10 20 30 40 .
Storage period (day) Storage period (day)
(AF2F2A WEA, 307C) (713274, 30C)
50 —e—Con (PDI) 60
—m—TBHQ (PDI)
—a—Benzotriazole (PDI) 50 L
—>¢—TAA (PDI)
o 40 -
S
<
; 30 —«@— Con (commercial)
2 20 —l— TBHQ (commercial)
10 —aA— Benzotriazole (commercial)
—>¢— TAA (commercial)
0 L L
0 10 20 30 40 0 10 20 30 40
Storage period (day) Storage period (day)
(AP 2A W24, 407TC) (3713274, 40C)

(@)
)
=]
=3
=X
-
)
)
o
%
Ho
e
T
)
&)
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>
os]
I¢)
=]
N
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=
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N
o,
)
%
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e
T
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7154 AN PE ¥£3

N

] (TBHQ, Benzotriazole ¥ Tocopherol) % 2F3}d &
(powdered iron oxide Heog yAast AWxe AN F HiksErte] W E
140 YERHATE 20Tl AZA AdAe] A% 5 AastErke] ®sts iz 49 3

Y= A x7] 82 meg/kgol A, A 40 €A 22 58
547 meg/kg o2 Stk ivh At §]'Zﬂ (TBHQ) 7154 Uut PE THAZ F712F 9 43}
HED YWxgd Hg WA owg A Adxo yitsErlel WHIl:E A FZ7] 8.2 meqg/kgol
A, A 409A 45 H 37 meq/kgﬁi S7FstAth. UV 2dAl (Benzotriazole) 71570 dwk
PE ¥AAZ 3724 2 AsdB2d yWxgd g Aoz 33 Adxe 3atsErte W
3= AFx7] 82 meg/kgoll A, A 40 €A 37 2 45meq/kgl E 571 tE. Tocopherol
7174 4¥F PE A= I 2 AspEEY WA E Ao m AT ddA e At

stE7Fe] Wste Ax7] 82meq/kgdl A, A 40 €Al ZH2E 48 2 38meq/kg o= S 7FSH

do
=

=<

o

Ll

u R ix)

1‘
Al

SATE.

AEAE 30T AFA A 5 HAkstErE Hste Q9 49 d7xd 3
AbstE T WEY ¥E AgTe AGE7] 82 megkgolA, A 40 EAZZ 63 2 52
meg/kgdm® S 7Fstith. d4kskAl (TBHQ) 71574 94k PE £ = 7|24 9 AbstH &
oY HE Ao IAI Addxe HitstEvie] WskeE A E7] 82 meg/kgel A,
A7 40 A 24z 50 2 42 meg/kgdm=Z S 7FeFAtE. UV 2FeHA] (Benzotriazole) 7157 ¢
Ut PE AR 724 2 2B WEA e Ao w A Adx o 3akstE s}

[0

W= AFx7] 82 meg/kgelA, A% 40 dA ZHzF 52 R 42 meqg/kgdm®E S 7FsES
Tocopherol 7154 AWt PE EAAZ 8724 2 2Agd8s yYxad ¥ waoz LAs

A" el HatstEre] Wat= AFE7] 82 megkgolA, A 40 LA zhzh 53 9 43
meq/kg &2 Z 7189t}

AFAE 0T AZA AF F Bastgste] wsts et 4% 37123
2 A EET WX B8 A= A 27] 82 meg/kgell A, A 40 dA 2z 66 B 56

meq/kgdm= F7Fet At d4kskAl (TBHQ) 71557 AWk PE 23 A=2 7|24 9 AtstE &
T EY W WwAow xS dEA e dHiksETHY] WEeE A x7] 82 meglkgol A,
A 40 €A 54 2 45 meq/kgl 2 S7FSFA T UV AebA| (Benzotriazole) 7157 ¥ WE PE
TANZ AV R ASEEY uxd B8 UHer A AdEA e Aisterie] wst
= A x7] 82 meg/kgol A, A 40 A 55 ¥ 45 meq/kgdmZ 7}t Tocopherol 7]
A Yt PE XFAE FVxG L AstERE yxg g8 o g yge Ao it

shE7kel Wshe A% Z7] 82 meg/kgol A, A% 40 44 56 2 46 meq/kg o ® F7HaHSith
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Peroxidant value (meg/kg)

45

55
40 + 50
35 42 i
D 40
30 - %‘ 35 L
25 % 30 L
20 | 3 25 | _
Con (PDI) % 20 L —@—Con (commercial)
15 TBHQ (PDI) 'é 15 | —— TBHQ (commercial)
10 L TAA (PD1) & 10 - —a&— TAA (commercial)
i 5 | —>¢—Benzotriazole (commercial)
5 | —>¢&—Benzotriazole (PDI)
0
0 0 10 20 30 40
0 10 20 30 40 Storage period (day)
Storage period (day)
(A2F A HEY, 20C) (371327, 20C)
60 - 70 -~
g 50 | @60 B
g T 50
£ 40 | g
E g40 1
g 30 - S0 -
% —&—Con (PIO) 2 —— Con (commercial)
"E 20 Bm—TBHQ (P10) g 20 ——TBHQ (commercial)
g 10 TAA (PI10) & 10 —aA—TAA (commercial)
o —>¢—Benzotriazole (commercial)
—>¢—Benzotriazole (P10) ) )
0 1 1 O
0 10 20 30 40 0 10 20. 30 40
Storage period (day) Storage period (day)
(A2 g2 A WEA, 30C) (71274, 30C)
60 - 70
— 60
g 50 + §
g 40 g0
= I S
3 § 40
g 30 - § 30 —@— Con (commercial)
< @
8 20 —e—Con(PI0) ° —m— TBHQ (commercial)
= —m— TBHQ (PIO) g 20
o o —a&— TAA (commercial)
3 10 —aA—TAA (P10) & 9 _ .
Benzotriazole (P10) —>¢—Benzotriazole (commercial)
0 : ‘ 0
0 10 20 30 40 0 10 20 30 40
Storage period (day) Storage period (day)
(A2E A WEA 40T) (37124 40C)

a9 14 Skek e Eelstel AR AEA ] HatstEr W

-@-: Control; -ll-: TBHQ 8 ¥ut PE ¥£%34);-A- Benzotriazole 3t ¥4+ PE E34)

Fd
oX
2

-x- Tocopherol & Y4t PE
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A 743 dut PEXRAY 2 oA &7

7%

(W) Fits

Tocopherol) 2

ol
=

4 (TBHQ, Benzotriazole

PE >

o
=

(powdered iron oxide)

® 37~39).

obu gkt (

AEAE 20TolA A gstd S

bl o

S

=
=

23!

i

-

23!

Ad¥ PE

Ar8kA4) (TBHQ) 7154

=
¢}

Tocopherol %7} 7]

=]
=

UV =+A] (Benzotriazole)

u, A 713kl

0|

A7 104 A 74

=R

37).

-
It

o}x = Age JeErnT (

A"AE 30Tl A%

A7 109 A 71A]

1
T

o W3

B

t2 A J7hE Ao

S

95 AT e 30 o

g

g2t

LA}
=N

A2

4%

&

ApekA|

Uuv

%0

T
Rt

2 Tocopherol %7} 7]

(Benzotriazole)

38).

olo
\mo
.

23!

iz

40T A A

2rek 7l

A A]

e

)

AT 2

44

,.__wo

ol

ol

e

o

)
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,.mo
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T 37 AaEH YUEF 2L dr|Egste] 20TlA A3 Adxe 2Wx W3l 5%
Storage period (day)
20 30 40

Treatment  Appearanece Flavor  Acceptance Appearanece Flavor Acceptance Appearanece Flavor  Acceptance

con (PIO) 3.8 3.8 3.8 2.5 2 2.3 2.2 2.3 2
con (&7]) 35 35 35 2.3 2 2.2 2 2 2
ksl A
45 4.0 4.0 2.8 2.5 25 2.7 2.6 2.7
(PIO)
ksl A
) 4.1 3.8 3.8 2.8 2.3 25 2.5 2.3 2.3
(&)
Benzotriazole
4.2 4.0 4.0 2.8 2.5 25 2.6 2.6 2.6
(PIO)
Benzotriazole
} 4.0 3.8 3.8 25 2.3 2.3 25 2.3 2.3
(&)
%4+ (PIO) 43 40 4.0 2.8 25 2.5 2.6 2.6 2.6
Z2F (8H7]) 3.9 3.8 3.8 2.6 2.3 2.5 2.2 2 2.2

PIO: tshd B

i
Fl

F 38 ARAEFE WEA B g Este] 30Tl A AdEA AWe W B

Storage period (day)

20 30 40

Treatment Appearanece  Flavor  Acceptance Appearanece Flavor Acceptance Appearanece Flavor Acceptance
con (PIO) 34. 3.3 35 2.3 2.3 2.0 2.2 2.3 2.0
con (&7]) 2.8 2.8 2.8 2.3 2.0 2.2 2.0 2.0 2.0
ks A

43 3.5 3.8 2.3 2.8 25 2.7 2.5 2.7
(PIO)
A3} A]
_ 3.8 3.0 3.0 2.8 2.3 2.5 2.5 2.3 2.3
(&71)
Benzotriazole

3.8 35 35 2.3 2.8 2.5 2.6 2.6 2.6
(PIO)
Benzotriazole
} 35 3.0 3.0 2.5 2.3 2.3 2.5 2.3 2.3
(1)
%2+ (PIO) 3.8 35 35 2.3 2.8 2.5 2.6 2.6 2.6
ZA (871) 3.0 2.8 2.8 2.6 2.3 2.5 2.2 2.0 2.2

PIO: tshd
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¥ 39 AMargE WEH 2 sy 40T #A4sk AdAe AWE W3l dsE
Storage period (day)
20 30 40

Treatment Appearanece  Flavor  Acceptance Appearanece Flavor Acceptance Appearanece Flavor  Acceptance
con (PIO) 2.8 3.0 2.7 1.8 1.8 1.9 1.0 1.0 1.0
con (&7]) 2.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0
ks Al (PD) 3.3 3.3 3.5 2.3 2.0 2.0 15 12 1.2
ikshA
‘ 2.3 2.0 2.0 1.2 1.2 1.2 1.2 12 1.2
(371)
Benzotriazole

2.8 3.0 2.8 1.8 1.8 19 1.0 1.0 1.0
(PD)
Benzotriazole

1.8 2.0 1.8 1.2 1.2 1.2 1.0 1.0 1.0
(371)
Z4k (PD) 3.3 2.8 2.8 2.3 2.2 2.1 1.0 1.0 1.0
22 (87) 1.8 2.0 1.8 1.0 1.0 1.0 1.0 1.0 1.0

20Tl A As AEA= dx79 A9 72y 9 AstEdd Uxdd 58 A
g9 FE| S 7z 25 2 2742, TBHQ, UV 29+A] (Benzotriazole) 2 Tocopherol

7F 7154 @Rt PE =34 @5 Aegte 72 28, 31 #2892 FAH A TBHQ, UV A
Al (Benzotriazole) 3 Tocopherol 37} 7154 PE 44 Astd &2 W24 HE& Ael+-9
Fr&717ke 35, 34 B 34d = FAHACH, AsHET WExFd ¥E AFAFE FdAkst 7
s/ PE XA @5 AgFol nls| #8573kl 25% A= A%H AT
30CToAA Ade ddAs HET9 4% Vx4 2 AspE 22 HEd 38 A
g9 fFE57IF2 77 16 3 259 = —7"%]454%;\_‘111 TBHQ, UV A#&A (Benzotriazole)
Tocopherol 7} 7154 d¥t PE ®4A @5 Ay 19, 20 3 159=2 F4HY
TBHQ, UV #&+A] (Benzotriazole) ¥ Tocopherol @7} 7154 PE =34 Atatd &2 3
HE A9 &7k 31, 29 2 0¥ = FA A
A0CAA AFe AdA= 9 4% F7Ix4d 32 4 oy
g o FE7I7Fe 0 2 179 2, TBHQ, UV #%A] (Benzotriazole) 2 Tocopherol 37} 7]°&
ddt PE XA Y5 A= 0, 1 % 0d= FAFJY. TBHQ, UV i]—?_‘rxﬂ
(Benzotriazole) @ Tocopherol @7} 7154 PE =44 Atad 2% JE24 H8 g9 &

7130 24, 18 2 199 = 722 FAHAY (F 40).

b
£ ya

ol

)
=

b

T HE

M
2

>
ot

o,
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40, AEAe 7t el ¥ 2HNA V|EE FE7ITe] g
Packagin
Temp (TC) ¢ _gl & Regression Equation R? Shelf-life (days)
materials
yU = -9.6774x” +
con (PIO) 0.8710 27
56.129
con (Commercial) | y = -11.307x + 59.02 0.8480 25
TBHQ (PIO) y = -15.385x + 81538 0.9280 35
TBHQ
(Commercial) y = -11.307x + 62412 0.8480 238
20 Benzotriazole
(PIO) y = -14.286x + 77.143| 0.9230 34
Benzotriazole
© ial) y = -13.333x + 70.667| 0.9980 31
ommercia
Tocopherol (PIO) y = -14.286x + 77.143| 0.9230 34
TAA
© ial) y = -11.06x + 61.336 0.8848 28
ommercia
con (PIO) y = -10x + 55 0.7500 25
con (Commercial) | y = -23.077x + 83.846| 0.9230 15
TBHQ (PIO) y = -14.865x + 76.081 0.8176 31
TBHQ
© ial) y = -26.923x + 100 0.9423 19
ommercia
30 Benzotriazole
(PIO) y = -18493x + 84.247| 0.8323 29
Benzotriazole
© ial) y = -21.429x + 84.286| 0.7500 20
ommercia
TAA (PIO) y = —21.429x + 94.286| 0.9643 30
TAA
© ial) y = -32.143x + 11143 0.9643 15
ommercia
con (PIO) y = -11.751x + 51.935] 0.9988 17
con (Commercial) | y = -21.053x + 57.368| 0.8420 0
TBHQ (PIO) y = -84352x + 48.839] 0.9700 24
TBHQ
© ial) y = -18987x + 57.215| 0.9494 0
ommercia
40 Benzotriazole
(PIO) y = -11.111x + 51.111 0.9980 18
Benzotriazole
«© ial) y = -17.857x + 55 0.8929 1
ommercia
TAA
(PIOV ) y = -10931x + 51.498| 0.9838 19
accum
TAA
© ial) y = -18987x + 57.215| 0.9494 0
ommercia

v y: days; P x Sensory (acceptance) value; PIO: powdered iron oxide
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(th #7714 45 4% PE 2349 MAES
G754 AW PE Z4A] (2ASolE, Bxe) © 7|24 L SREIA (Hel7

e WY WEOE THF AR A F Awel W 19, 159 e
A8 100N Ag% HolBe G754 A PE £44 9% el 2L 37t
54 AU PE 44 WEY WE HFATAN A 3AE AR5t FHRA ggkon], &

A getolE, Bzl U A EM @7} 154 PE 44 95 A4 wa?—b A4 49A 217} 345107,

2l A &7
ol

40~10° CFU/gP—i %7}6%&}7} A7 Ete] AAE e %xlé‘}?iu}.

20ColA Ak FlAoj&ES Aol E, Hx4 9 J|EAN H7} 754 PE £3A4 &
AT A 394 2+ 1.2x10°, 9.6x10°, 55x10° 2 51x10° CFU/g 2.2 718l e}, A%
|ito] S5 AA S Sttt 2A=EolE, B2 9 J|EAF H7) 754 PE A E
g HE AFAYTE A 394 24x1o3 6.1x10° 2 3.7x10° CFU/gel A A& 597 2tz 6.8x10°,
25<10° % 7.9x10° CFU/g 744 S7Fkgieb7l 1 F A4 7]zHseke]l 943 k2 fA8H)

30ClA AZ3 §7o15e #7154 PE 244 @ A 7= A% 194 38x10"'~
3.0x10* CFU/go.& ZA =g om, thxTe A% 697 ¢l 3.0x10° CFU/g7HA Z7Fatitt. skt 754
PE Z4A @5 Hlts A% 4947 443 s X807 1 F A3 Bt i
Z7btaeh. @754 PE £4A4 g He 23279tz A% 194 2.8x10° CFU/gel
A A7 394 2.0x10° CFU/go.2 343 3718 thg A3713k Bl A3 718t d+t7)%
A4 PE 244 XA ¥4 Adx g Fs A4 194 24x10°~1.2x10" CFU/gA}oldl] =%
A 397 2.3x10°~7.8x10° CFU/g o2 F7 8ttt A%713E Sokell AAS gk A8kl

g

N
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Total vialble cell (Log CFU/mL) Total viable cell (Log CFU/mL)

Total vialble cell (Log CFU/mL)

10

_ —@— Control (Vaccum)
—Jl— Ag-zolite (Vaccum)

r —A— LS (Vaccum)
—>¢—ALS (Vaccum)

0 2 4 6 8 10

Storage period (day)

3L R}

= 3
'\_:T;d— a0,

A 107C)

(7

—@—Control (Vaccum)
—— Ag-zolite (Vaccum)
—aA— LS (Vaccum)
—K—ALS (Vaccum)

Total viable cell (CFU/mL)

Total viable cell (Log CFU/mL)

3 5
Storage period (day)

(FEFF WEH, 200)

—@—Control (Vaccum)

—&@—Control (SG)

L —Jl— Ag-zolite (SG)
—4A—LS(SG)
—3¢—ALS(SG)
L=
0 2 4 6 8 10
Storage period (day)
(7124, 10T)
7 -
6 L
5 L
4

—@—Control (SG)
—mm—Ag-2lite (SG)

2
—A—LS(SG)
1 —3>¢—ALS(SG)
0
1 3 5 7

Storage period (day)

(SH71 2% 20C)

- 10
—— Ag-zolite (Vaccum)
- —&—LS (Vaccum) :ET 9
—>¢—ALS (Vaccum) E 8
®)
e
3 7
B 6
2
% 5 —&@—Control (SG)
2 —— Ag-zolite (SG)
g 4 —&A—LS(SG)
—3¢—ALS(SG)
3 L
1 2 3 4 5 1 2 3 4 5 6
Storage period (day) Storgae period (day)
2~BH & X T o = T P
(52 W2, 307) (g7]1227, 30C)
ST o =] 5 2= 5
T 15 emsh THPHS Delstel AYI HolFe] it wak
- Contro; -W-SA&elo]E - Uuk PE 44 529 hf d¥ PE A

< EAL

PE

A7)

_82_



98 AAY E& Ve AT

}

k]
«

WEF Ao 9

4 234 aesUHE A
S

Ly

(7h 71

(2) 7]

BB 8 N TR
WA Ko
0 RO S P
" ﬂu M o X uw il
T M ~ ™,
- % =l
do F W™ 7 o
B % X % %M & 5

N 00 =
o B e < X
T R oo ® z,w ™or
o M PR M = w_ o
) o
ﬂAro WlLl_I ,_Iﬂ_/I M__.TM M ,C _E 0 1_._A.o
R o = 5 M
= = 0
T I EoMog T
= X SR el
A T
B d o o i o = e
oo BOF R AL
I - RE
A = oF
=Y ‘_J}Y W ;OU XO =
TehTeH ® o2
~ .1&' 1Xro Ot oF K- ~
B <
_zﬁ ol Mm Mo = = Ko _ﬁ_u
48 x4 x o T4
CC 3 o<
M Iw 3 o T T
SN IS SO R
OB m Y
Tomoo F o T
By O =0 M i Ho.ﬁ
Ko o o= P o
"~ 1FL ~ HO < :.A
G o Do S A 4]
Lo T ow o ooz
G % S om Ao Ny
‘WE ﬂ/vL _UT OT OE ‘M ‘UI Qﬂ ﬂAE
B . 2o 0 ,_._mo < = g
I A I e
o Moo o o
o o °
i ) il

o AR RN R T il

_83_

l

EEE I ESE
e vt (19 17). olel @

J

o
=

Al



(6>/baw) anjen uepixoiad

40

30

20

10

Storage period (day)

—&— Control

o < o™ N i

(Tw/N4D Bo) 1199 8|geIA [e10 L

10

Storage period (day)
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A 34" 7% %8 AT PE TAA A

7154 A8k (Mono layer) PEEZAA 2 7|54 waS Z=x1x7]7] 93

el o
S8 77154 ATPELAA, S5 2 s7wr)sAd NEPEEAA @ B

1. 7154 AF PEXAA 71+

7t 7158 & PE Master Batchd] 71&

7154 duk(Mono layer) PEXZA9] a4y A¥E EUE st AEE Eg
gd(Low Density Polyethylene : LDPE)FA|o 4754 A2AZAE SX]&golE, &
of 9 F|EARS, kst 715 2R 2= Tocopherol® TBHQE, UVAd 7154 &4
Hl % E g]o}Z(benzotriazole) S sEH =2 H7}3}o] master batch pellets #A|Z3sFgcH
18). 7154 A¥ PEXAEA 7F&& 9138 Master batch 7F&A] LDPE] tidt 244 H7bs
T FHaAZA 2AEFHOE 10%, Hx 20%, 7B 5%, Fakst A9 - TBHQ
5%, Tocopherol 5%, UV @754 B¢ WlxELotE 10% H7H7F Adsidv GE
41).
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9 18. PE (polyethylene) Master batch pellets A Z.
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3 41. PE Master batch 7F&A] &3t, d4tst 9 ad 7154 2Ad 44 5=
7157 A % (%)
71 B} 5
Wt oA getol e 10
Ll 20
TBHQ 5
43}
Tocopherol 5
EiEaay] HlZE g o} 10

Y. Two Layer PE film®] 7}&

AU =Zg o g d(Linear Low Density Polyethylene, LLDPE)S 7]¥ A& &}
7154 714 A¥ PE master batch pelletsS d7F £33 & 7|54 249 HFTsEE A
A3te] PE sheet 7188 2% 2~43F Extruders /\}9“3}04 EZ2E 140 £ 2T Z=HdA F
7 0.05 mm, & 80 cm? 2 layer LDPE(7]5A &+ PEZ)/LLDPE sheetE A %3}t (1
# 197 22). 2 Layer PE Sheet 7}&A 7|64 Mﬂtﬂ AT FrsEs 78 TZA
A SAgHlE, 1.0%, Hx2A 5.0% JIEA 02%%, @AsirieAd XA AS-
Tocopherol 0.2%, UV 27154 2342 A3 HIZEZoE 1.0%, 5%

=
4% Tocopherol 0.2% + SA&TolE 1.0% + WZEZoE 1.0% F=o] HEE 27 7}
St (G 42).
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% 19. LLDPE Master batch, &4ts} 9 &+ &2 3 LLDPE Master batch
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¥ 42. 714 LDPE film 7}2A #A7AAQE =%

7154 AA = (D)
7 EAF 0.2
7154 A&l E 1.0
=zl 5.0
gAaksl 7] 54 Tocopherol 0.2
UV #7154 w2 E o} 1.0
S+ S AL E+ Tocopherol+
} = A&l E 0.2+ 1.0+ 1.0
UV 2 7154
+ MEE LS

t}. PE/Nylone & 7154 XA /%
Fat7lsAd, s 2 UV Adrled O B3I Aes HUkste 7bEd 2
layer LDPE/LLDPE sheet(:F7] 0.05mm)E HUHo=Z 3o 7[5l TH+A &S
LLDPE® o] nylons AF&3te] 74215 2H(Dry lamination) 3h= WHoR AtA 2 =57 Ad
dol glewA HExFo] 7hee tkst 715 X1E PEEXZA AAES 7H38A nylon

of W Jg TFAe] 7t 8 SR FaeE AP 43) s e 2= AE

71574 A EAAE WS, 9%, nylone® Uro] WS o5 7l duk 2
2 Z2AA%H 25met 20me. 2 A3al nylond FAZ 15um, 20

A3 nylone] 20m?) & FA7F 65mSl EFA 7 7}

T XA FA wE AFs A ga3E dolrE ] 91E)
A7HE kol A3 nylone] 25mSl F FAI7F 70m<)
7 At Al &S B oy nylone] 20mel F F77F 65m<l EEA <}
dolr 7] 93l FHAAH

< 20TolA 5d3t ARt & A= S45S ¥EI A3 nylono] 20m<! F FA7F 65
mRl EGANA 7 e e JdErdT wEkA Ve 11 A AS F 7

AZF 65m(WS 25um, 215 20, nylon 20l EFA7F 7Hg A3k Ao =2 VERRT

N
N
[t
o
o
(o3

_92_



—n

Ael mg 7= g

n

Ea

-1
permeation

- TFA ds 9% . Water
R Nylons 5
(¢zm) (LDPE) (LDPE) COs Ny 0, vaper
o =+ 45 25 20 - 41,000 2,700 7,640 22
60 25 20 15 1,200 800 1,300 12
Tocoph-
erol 65 25 20 20 <10 <10 <10 <5
(0.2%)
70 25 20 25 <10 <10 <10 <5
60 25 20 15 1,150 750 1,200 10
7| EAk
65 25 20 20 <10 <10 <10 <b
(0.2%)
70 25 20 25 <10 <10 <10 <b
60 25 20 15 1,250 700 1,150 11
oA 2o
°o|E 65 25 20 20 <10 <10 <10 <5
(1.0%)
70 25 20 25 <10 <10 <10 <b
60 25 20 15 1,150 770 1,105 12
CEX
65 25 20 20 <10 <10 <10 <5
(5.0%)
70 25 20 25 <10 <10 <10 <b
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60

Acid value (mg KOHY/qg oil)

0 1 2 3 4 5 6 7 8
Storage time (day)

19 23. Tocopherol i NylonFTAE 23F XA o] AER A4 F 27F HE}

-xX-: JZ2F+ -E-: EFZHE 0.2% (Nylon 15 i ); -a-: EFZHZF 0.2% (Nylon 20 /m );
-&-  EFHZ0.2% (Nylon 25 tmm ); A% 40T
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Total viable cell (Log CFU/qg)

0 1 2 3 4 5
Storage period (Day)

a9 24 AEA T NylonFAE A% £3Ae] HAel A4 F s W

-x-: Z7; -Wl-: 71EX 0.2% 3t (Nylon 15/m ); -A-: 7]EAF 0.2% $-FNylon 20m );
-&-: 7|E%F 0.2% &F (Nylon 25um ); A% 20T
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N D
T T

Total viable cell (Log CFU/qg)

N
T

0 1 2 3 4 5
Storage period (Day)

% 25, SALOIE B NylonTAM A ERA NANE AF F A el
-xX-r E2T -l A EEOlE 1.0% ¢ (Nylon 15m ); -A-: X &FolE 1.0% &Nylon 20im );
-@-: 2AETolE 1.0% ¥ (Nylon 25um );
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Total viable cell (Log CFU/qg)

0 1 2 3 4 5
Storage period (Day)

CEZEA S NylonTAE 3 249 HHAE A% 5 AL |3t

-x-: 2T -l 5% 5.0% 3 (Nylon 15um ); -a-: Z%9% 50% St Nylon 20/m );
-@-: ZxN 50% 7 (Nylon 25/m );
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19 27. Two layer LLDPE (Linear Low Density Polyethylene) sheet A% %4
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Days
7| EAE 2z A ETelE o =
0 6.71 6.71 6.71 6.71
5 5.60 5.30 5.34 5.30
10 4.87 4.88 4.86 4.75
15 4.76 4.77 4.8 4.64
20 4.68 4.62 4.62 4.65
25 4.65 4.67 4.69 4.68
5C 7123
Days
7122 oES oA gtel E CES
6.71 6.71 6.71 6.71
5 5.76 5.67 5.57 5.4
10 5.51 5.09 5.30 4.76
15 4.73 4.63 4.66 4.68
20 4.54 4.49 4.56 4.46
25 4.68 4.60 4.57 4.60
25C a7
Days
71 EA Bz A ETelE o 2=
0 6.71 6.71 6.71 6.71
5 4.55 4.53 4.52 4.50
10 4.50 4.48 4.48 4.45
15 4.41 4.42 4.43 4.38
20 4.38 4.41 4.40 4.37
25 4.33 4.32 4.36 4.23
25C 7|24
Days
(= oES oA ghelE CES
0 6.71 6.71 6.71 6.71
5 4.50 4.44 4.48 4.37
10 4.39 4.31 4.33 4.15
15 4.36 4.33 4.30 4.17
20 4.32 4.28 4.27 4.13
25 4.29 4.25 4.21 4.12
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E 44 Ft 71 AE PEEXZAR 24T 2vedo] pH Wt
20C AEFEXA
bavs e =% cAgdeE | gy
0 6.64 6.64 6.64 6.64
10 6.00 6.01 6.03 6.04
30 6.04 6.03 6.05 6.05
40 6.06 6.06 6.06 6.07
20C 714
Days -
AR 2% SR &efol E o) =
0 6.64 6.64 6.64 6.64
10 6.10 6.04 6.02 6.05
30 6.05 6.12 6.05 6.10
40 6.07 6.17 6.06 5.96
30C AF¥x3
bays AT nz exgTelE  gaT
0 6.64 6.64 6.64 6.64
10 6.03 6.04 6.01 6.00
30 6.01 6.03 6.00 5.98
40 6.02 5.97 5.94 5.87
30C 712 %
Days
AR Ex SR &efol E o) =
0 6.64 6.64 6.64 6.64
10 6.15 6.21 6.09 6.01
30 6.04 6.03 6.03 5.98
40 5.94 5.93 5.94 5.94
40C NFExH
Days
7 EA Ex A &efolE o) =
0 6.64 6.64 6.64 6.64
10 5.81 5.87 5.83 5.90
30 5.86 5.91 5.88 5.91
40 5.94 5.94 5.92 5.94
40C 7 ZH
Days
71 EAF 2% 22 ol E o) =+
0 6.64 6.64 6.64 6.64
10 5.93 5.91 5.95 6.02
30 5.85 5.89 5.94 6.00
40 5.80 5.82 5.91 5.93
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® 46 . I 7154 FAMNE A 950 pH W3}
10C
Days
7| B2t RS o4 gelo]E I
0 5.87 5.87 5.87 5.87
2 5.10 5.26 5.32 5.01
§) 4.98 4.52 4.64 4.57
10 4.71 4.43 4.31 4.23
20T
bays 7) &2 S 2% gelol E e
0 5.87 5.87 5.87 5.87
1 1.96 5.13 5.92 5.00
3 4.73 4.32 4 .52 4.21
5 4.58 4.21 4.16 4.05
b 754 EGAE TFH 94AA pH HE
10C
pars e 2z eAg@elE  gET
0 6.37 6.37 6.37 6.37
2 6.36 6.35 6.29 6.04
6 6.28 6.28 6.11 5.92
10 6.17 6.08 5.85 5.31
20T
Days e wx oA eefol= EEE
0 6.37 6.37 6.37 6.37
1 6.21 6.18 6.03 5.98
3 6.03 6.00 5.91 5.64
5 5.99 5.95 5.64 541
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10C
Days ) = ox gefolE gz
0 8.20 8.20 8.20 8.20
2 7.89 7.84 7.83 777
§) 7.80 7.74 7.72 7.45
10 7.44 7.64 7.53 7.38
20T
v Pt % exgdolE YT
0 8.20 8.20 8.20 8.20
1 8.17 3.01 3.03 7.89
3 7.84 7.81 7.78 7.78
5 7.54 7.55 7.52 7.44

10C
Days ) =% ox gefolE gz
0 6.35 6.35 6.35 6.35
2 5.74 5.59 5.71 5.73
§) 5.73 5.56 5.53 5.4
10 5.5 5.41 5.33 4 .88
20T
Pays S B A mx oA etolE oz
0 6.35 6.35 6.35 6.35
1 5.75 5.7 6.12 5.81
3 5.59 5.46 5.42 5.49
5 5.1 5.16 4.88 4.82
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% 50 . & 7154 1E PEEFAR £33 9 A pH W3}
10T
pars 7=t % 2x g ol = e
0 6.30 6.30 6.30 6.30
1 6.00 6.06 6.01 5.89
2 5.84 5.92 5.79 5.61
3 5.57 5.61 5.43 5.44
4 5.52 5.31 5.24 5.15
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7}. NaHOs% ?@494 Egrlel e CO, 7t ¥ =21 HE
NaHO; % 72t &3hulol mhe CO, 7k~ 2AFS # 69 2 28 119¢] YeEr3d
on, & Ay du= UHO% NaHOs; 3 sk Ed07F 53 H7H0E 45 COp 7k~

wael Zrbshe A FANUCH, Fhx WA DAY chemical FFo] TATEE A2
DA FE 7S BT Eg CO, 7F WAl A NaHCOs0] 7h2~ Ao A 718 S a3t
Q42 #Zg3Ar)

# 69. NaHO; B 7+dab &3njo] wE COy 7h= A F

COz 7t 2 (mL)

NaHCOs & #(g)

Citric acid &%

2 1.5 1 0.5 0.25 0

2 173 142 123 105 58 0
1.5 149 136 116 103 o7 0
1 125 106 84 78 %) 0
0.5 105 83 72 64 50 0
0.25 78 64 59 54 46 0
0 11 10 10 9 8 0
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#7109 2ol mE AW T2 Wt
NaHOs T AL
gt (ml) CO2 Nz O
(g) (g)
oz 0.03 78.09 20.95
4 4 4 92.39 1.35 6.25
4 4 3 96.68 3.32 -
2 2 2 87.78 2.46 9.76
2 2 1 92.34 151 6.14
(9] %)
CO, A LR
NaHCO, + H,0 =& CO, +H,0+ MaCH, HO

T

Citric acid (CH;05)

1

EEAU 2= (%)

EAA
Co, N, 0,
[t 0.030 7809 2095
00, LA CO, A 92.34 151 6.14
W = i

9 120. COp A A A=
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#5734

50 | OTBHQ OozT
40 t o — ] ]
30 - 1 .
20t [ ]
10 +
0.0
=+ 2%NaCl  10%sorbitol 1%ascorbic 1%ascorbic 0.2%citric  0.2%citric ~ 0.5%Na-
acid acid +0.3% acid acid+0.3% erythorbate
cystein cystein

AA 9 FF

9 124 A A A
J 57

( TBHQ ¥ 71574 & X3,

- 241 -



ODEzZdAE O =+

ZzT 2% NaCl 10%sorbitol 1% ascorbic 1% ascorbic 0.2%citric  0.2%citric  0.5% Na-
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acid acid + 0.3% acid acid + 0.3%
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- 243 -

0.5% Na-
erythorbate



#3574

5.0

4.0

3.0

2.0

1.0

0.0

OE 5

T

2% NaCl 10%sorbitol 1%ascorbic 1% ascorbic 0.2%citric  0.2%citric 0.5% Na-
acid acid +0.3% acid acid +0.3% erythorbate
cystein cystein

A4 FF

a9 127, AAY AA ol 9@ slice Abbe] A 73}
C

( Tocopherol 7154 A& A, A7 20, AF42%= 10T )

- 244 -



a9 128 ¥ ¥ 12990

=
=

[e)

o) A% F AR

B

15

N
2}

Gl

%

XO

F

4Tl A

ERH AT B Tel A

< 7Fste] A

o
A

5}

PR

gé

43

b PE AR
A 218wl

S

o)
=

Al
=

ol H
Al 1

=
[€)

bl w

)

1.0°]

3l
“

AR S AL 40 oo we

e

Ry
fn el

2

s PE *

kst 7]

A% F

=]

#) oo

]
KH

o
M

vze)

X

iz
il

Gl

il
-

1% 1303 1¥ 131 o

=
=

A T dudA

R AT 4T A%

el gt 28y w2}

A&

R

H

A

1

73t

B
—_

N
T

- 245 -



50 r

OTBHQ Oz

40 + — "
30 - —
;(
®
Jo
oo L

10

0.0

2] 2%NaCl 10%sorbitol ~ 1%ascorbic  1%ascorbic  0.2%citricacid 0.2%citricacid ~ 0.5%Na-
acid acid +0.3% +0.3%cystein  erythorbate
cystein
AA o B 5

- 246 -



OE=RYE Omx+
40 - T
3.0 + — —
3
&
Jo
T'YJZ.O -
10 +
0.0
o] &+ 2% NaCl 10%sorbitol 1% ascorbic 1% ascorbic 0.2%citric  0.2% citric 0.5% Na-
acid acid + 0.3% acid acid + 0.3% erythorbate
cystein cystein

AA R FF

29 129 A AA G 27 slice AR AW &I}
% AT

( Tocopherol 7154 A& E4A, A477F : 309, A&

- 247 -



5.0
4.0
~ 3.0
Jo
W 2.0

1.0

0.0

OTBHQ

Ozt —

T

2% NaCl 10%sorbitol 1%ascorbic 1% ascorbic
acid acid +0.3%
cystein

9 130, AN AdA el o g slice #AS] FAW

( TBHQ 71574 W& XA, A4717F © 209, A=

- 248 -

0.2%citric
acid

% :10T)

0.2%citric
acid +0.3%
cystein

fol

0.5% Na-
erythorbate



ﬁj

5.0

4.0

3.0

2.0

1.0

0.0

- 249 -

OEIAE OYz+ —
oz 2%NaCl 10%sorbitol 1%ascorbic 1%ascorbic 0.2%citric  0.2%citric ~ 0.5% Na-
acid acid +0.3% acid acid +0.3% erythorbate
cystein cystein
AA A FF
19 131 FAAA AA el ot slice Ao AW &I}
( Tocopherol 714 & XA, A&7zt : 2049, AF=%= : 10T )



Ho

<

X

Mo

<

Ton

s

F

A - Al ol A

=

o8
ot

—

N
o

fite)
i)

o|
!

—

<
i)

™
)
g

Nd
e

ol

F(Modified

3L R
370

atmospheric packaging) 5

o2 HEHIH

W

W

i
-

K
N
Ho
o7
M.

Xfo

%

s

23!
7!

ol

2 HAEHAG.

TAE(1Y 132-135)0l

23!

Hin
<

i)

™

T

o

Ton

)}
H

L
a

}3} Master batch 7}& 34 <

A A g vpe} o] 7]ES] PE 7ha gl 7

gkl 2 A7 /s

53

oyl
ed

- 250 -



gasy R R
(& 3W = .TBHO =) (7| EAH)
! !
PE =5 Hx 2|0t 2
! |
g = PE &8
! 1
2 g =
! !
g g W2 - Ao
! 1
FUotE PE FH= PE
O A Hil x| aF - €] 1l %
PE %
!
ot Eo1 2
!
Y EE=
!
EUS US
¥ 132 F2ask 2 g4 7154 PE 289 HEF

- 251 -



Nsd 2 (w2 .7}

1
SHEH HOt
(ZEH . 7= , =5H =)
l

S =R E 2t

—

1
N E=
l
o =
l
4 2
1
2 o
l
0f 2 €1 B X|

1% 133. 7' PE 2& 7% -8 master batch 7F ¥4 %=

- 252 -




NEA I EA

b 2 BE

gdfl (=83)
S8

ki
i~

IH

2

=
[

- 253 -

84 FEN OA

e
EE




2
W/




4 PE &

=
71E4F 2 Tocopherol &+

7]

st

AEFA

—~
o

il
_

=
e
ol
T
]
—

G

N

—_—

03

45 A XA PE, PE/PE % PE/Nylongel w&

4 PE

3

=
o

|

°] 7% master batch 7}&A =9 125000

Tocopherol &% 485,000

ol
=

Fom, 7| EAt

A< =
A

2

A7t
)
=

B AzUE NSRS

=
=<

7}
1/0/200 x  300mm), 3.296(29.25

2
5
[e)
©
i

>=
=

o 71ELL @
Zk 7} 3.4%(27.58

2 FRIAE

hud I=1e)
=T —

=
o

/PE/PE #

1/vH)

[e)
2
fus

o H]
9o, 7 &

5

=
=

ma

N

o
ﬁo

o
el

jze]

JJo

R

tA e =

il
7.3%(46.67

2 Tocopherol &
4/=1)

)1\1'

/1)), 11.3%(31.50

[e)
2
RS

/) 4%

2.1%(44.42

1/v)

[e)
2
L

=1
=

1

B 11.8%6(29.83

=
= =

o

o

ma

Tocopherol &t PE

- 255 -



F 73 71EA 01% 4 7154 PE 45 7Fed7H A Q/E)

SLPE/CH Film DLPE/CH Film | NLDPE/CH Film
E (A) (B) ©) e
gz | A8 47 x| Ad | 47 dzx| 28] 971
425 | 25 | A5 28| 295 | A5 25| 25| M=%
[ R EE] 2000 | 1985 | - [2200] 2185 | - | 2200 |218 | -
- 9% PE 1,500 | 1,485 - [1500] 1485 | - | 1500 | 1,485 | -
- 7F&H]| 500 500 | - | 700 | 700 - 700 | 700 | -
EMVB 714 - 125 - - 125 - ~ 125 | -
7154 H7HA - 100 | - - 100 - - 100 | -
- MB 7}&H] - 25 - - 25 - - 25 -
W 2713 1] - - - - - 11,80 180 -
-4 o = - - - - - - [ 1,100 | 1,100 | -
~A A7 - - - - - - 720 | 720 | -
WA o) 713 1] 1,200 | 1,200 | - [1,200| 1,200 | - | 1,200 | 1,200 | -
W= 7y 3200 | 3310 | - [3400| 3510 | - | 5220 [5330| -
W=7
FE 120 | 120 - 1 120 | 120 - 120 | 120 | -
( x 1000)
W39 7 /m)| 26.67 | 27.58 [3.4% | 28.33 | 29.25 | 3.2% | 43.50 | 44.42 | 2.1%

@ UixuE AR S FhaA e 100% PE EE PE/Nylon 1% 0%

M
tlo

@ A 2

B
O

SLPE/CH Film : PE 99.9%, 71E4l 0.1% &%, 77 30micron?] Single layer PE film
O DLPE/CH Film : PE 99.9% 7]1E4F 0.1% s+ 57 30 micron9] W53 PE 100% 57 20 micron2|
Foz FAHE F74 50 micron® Two layer PE Film
O NLDPE/CH Film : PE 99.9%, 71&4F 0.1%, 57 30 micron®] &3 PE 100% 7 20 micron®]
Z % 57 15 micron®] Nylon &% 2% F4% Nylon laminated Double layer PE Film
@ }t=E7IF O 7IEAF 10% & Master batch(MB) 713 10kg(9 & 7| EZF 1kg 49)
O MB7}&H] : 250009 + 100,000¢) = 125,000
O PE 7}&H] : 25009 x 10kg = 25,0009, 71EAF 47} : 100,000 /kg
® 17 V|(7FE x Al&E) : 20 x 35cm
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F 74 71EAY 02% B EAIE 03% i dakst 9 FtvlsAd PEZE The et

(&9 Hd/E)

SLPE/CT Film DLPE/CT Film NLDPE/CT Film
T AN @ aE A [ [ e [ad [

A8 | Bg| 4s| 98 |98 | 4% | 2s | 98 | 4
W72 7 2,000 | 1,895 - 2,200 | 2,095 - 2,200 | 2,095 -
- 9% PE 1500 | 1395 - | 1500 | 1,395 | - | 1500 | 1,39 | -
- 7} H] 500 500 - 700 700 - 700 700 -
WM B /b3 -5 | - | - 45| - | - | 485 | -
-715 74 71 - 310 | - - 310 | - - 310 | -
- MB 7}&H] - 175 - - 175 - - 175 -
W52 7 - - - - - 1,820 | 1,820 -
-4 d B - - - - - - 1,100 | 1,100 -
N el - - - - - - 720 | 720 | -
WA 7} H] 1,200 | 1,200 - 1,200 | 1,200 - 1,200 | 1,200 -
Bs 7 & ¥ 3,200 | 3580 | - 3,400 | 3,780 - 5,220 | 5,600 -
.%;Xﬂl-j()?)# 120 120 - 120 120 - 120 120 -

WS S7HE /)| 26.67 | 29.83(11.8% | 28.30 | 31.50 | 11.3% | 43.50 | 46.67 | 7.3%

{ EESE RS

s34 22 100% PE =+ PE/Nylon 32 &

@® A2+ o SLPE/CT Film : PE 99.6%, 7|E4F 0.1%, EFZHAZ 0.3% 3, 57 30micron? Single layer PE film
o DLPE/CT Film : PE 100% 7 20 micron®] 253} PE 99.6%, 7|2t 01% ¥ EIFHE 0.3%S Rt
F7] 30 micron®] W&o 2 FA%E Two layer PE Film

o NLDPE/CT Film
micron? ¢

= ul =

o = T

o MBZF&H] 1 1750009 + 100,00091 + 210,00091 = 485,000
o PEZF&H] 1 25009 x 70kg = 1750009, o 71EAF 1 100,0009, EZAEA7E : 70,0009 x 3kg = 210,000
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)

© PE 99.6%, 7|E4F 01% EFZAE 03% T 7 30micron®] WZ, PE 100% F7 20
7] 15micron?] Yd2 HZFo2 A% Nylon laminated Two layer PE Film
@ E7]1F o0 71EAF 10%3%H- Master batch(MB) 7F&#: 10kg(9 & 71 EAF 1kg A9)

o EFHE 5% & Master batch 7}& % : 60KG(EZH = 3kg




3 75. 71& PE film ti¥] 7]57d

743 PE filme] ZA4 HE

d1t71sd PEZ & gt 9 Akstr]s4 PE Film
;fL J_?]_ 1)
( T} ) SLPE/CH | DLPE/CH |NLDPE/CH | SLPE/CT | DLPE/CT |[NLDPE/CT
Film(A) | Film(B) Film(C) Film(A) | Film(B) Film(C)
4% A
(;:5 6791/ 2753¢ B B 29.83¢ - -
T ( +3.4%) (+11.8%)
Nz 25 B ) 29.25¢) ) B 28.30¢) B
( 28.33<4/) (+3.2%) ( +11.3%)
Nx=dE - - 44,424 - - 46.67
(43.50<4/m)) (+2.1%) (+7.3%)
Y Film A : 9%PE Film, film B: PE/PE A #Film, Film C : Y94 2/PE Film
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