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Effect of Chemical and Anti-fogging Agent Treated
MA Packaging Film on Freshness Extension of ‘Fuji’ Apples

Hyung-Woo Park* and Na-Hee Ryu

Korea Food Research Institute

Abstract To investigate the effects of functional MA films (FMA) masterbatched by zeolite powder treated with 1 N
HCI, 0.5 N NaCl solution and anti-fogging agent (NA) compared with control on the freshness extension of ‘Fuji’ apples
during storage at 15°C. Preference, weight loss, total ascorbic acid, sugar content, acidity, change of gas composition in
package were measured. After 150 days of storage, the weight loss of control (L) apples was 1%, that of apple in FMA
film (NA) was 1.5% after 150 days. Total ascorbic acid content of apples in control (L) after 150 days was 2.09 mg%,
those of apple in FMA film (NA) was 2.72 mg%. The titratable acidity of apple in FMA film was higher than that in con-
trol, while soluble solids content of apples in FMA film was lower than that in control after 150 days. Ethylene gas adsorb-
ability in control was 192.2 ppm and those in FMA film was 141.4 ppm after 150 days. Overall, apples in FMA film was
better than that of control. It was verified that apples packed with LLDPE film (control) lasted about 130days, while those
with FMA films lasted about 170 days. Also, FMA films treated with anti-fogging agent few different compare to non-
treated film, but commerdity on the display in market was considered higher than that of non-treated anti-fogging agent.

Keywords Modified atmosphere (MA), Fuji, Apple, LLDPE, Anti-fogging
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o oddEllrk: SsmLe FYS T Mo]HSIal gas chro-
matography (Hewlett Packard, Model-5890)2 =73 3}%1tt.
wqzAe thed o,

Detector : FID

Column : Pora pack

(Stainless steel; 2 m x 3 mm)

Carrier gas i N,

Flow rate of N, : 40 mL/min
H, : 40 mL/min
Air : 92 mL/min
Column temp. : 120°C
Detector temp.  : 132°C
Injection size : ImL
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Table 1. Changes in the water vapor permeability of films

Packages Thickness Water vapor permeability
(mm) (g/m*24h-atm)
L 30 13.3°
NA 30 38.7°

L: Linear low density polyethylene(LLDPE) film

NA: LLDPE film masterbatched by zeolite powder treated with
1 N HCl solution and then treated with 0.5 N NaCl solution and
high intensity magnetic seperator at 15,000 Gause added anti-
fogging agent

Table 2. Changes in the gas transmission rate of film

) Gas transmission rate
Packages Thickness (cc/m>-24h-atm)
(mm)
0, CO,
L 30 6,400* 15,872%
NA 30 16,192° 35.638°

L: Linear low density polyethylene(LLDPE) film

NA: LLDPE film masterbatched by zeolite powder treated with
1 N HCl solution and then treated with 0.5 N NaCl solution and
high intensity magnetic seperator at 15,000 Gause added anti-
fogging agent

1) All data are mean value of triplicate

2) Values followed by the same letter are not significantly dif-
ferent at the 5% level.
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Fig. 1. Comparison of ethylene gas adsorptivities of films.
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Table 3. Changes in the sensory score of packed Fuji apple dur-
ing storage at 15°CY
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Table 5. Changes in the total ascorbic acid of packed Fuji apple
during storage at 15°C® (unit: mg/100g F.W.)

)_: Very small change/l pack, +: Small change/l pack, ++:
Unvalued apple as, commodity; 1~2 EA/I pack, +++: Very
unvalued apple as a commodity; 4~5 EA/1 pack

YThickness of films was 30 pm

L: Linear low density polyethylene (LLDPE) film

NA: LLDPE film masterbatched by zeolite powder treated with
1 N HCI solution and then treated with 0.5 N NaCl solution and
high intensity magnetic seperator at 15,000 Gause added anti-
fogging agent

Table 4. Changes in the weight of packed Fuji apple during
storage at 15°C® (unit: %)

Storage days
Initial 50 90 120 150

L 100* | 99.725% | 99.590° | 99.589* | 99.587°

NA 100* | 99.567° | 99.457% | 99.151° | 98.944°

dThickness of films was 30 pm

L: Linear low density polyethylene (LLDPE) film

NA: LLDPE film masterbatched by zeolite powder treated with
1 N HCI solution and then treated with 0.5 N NaCl solution and
high intensity magnetic seperator at 15,000 Gause added anti-
fogging agent

1) All data are mean value of triplicate

2) Values followed by the same letter are not significantly
different at the 5% level.
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Storage days Storage days
Item Packages — Packages —
Initial 90 120 150 Initial 50 90 120 150
. L b ++ +t L 524* | 3.4 | 2.5° | 2.73° | 2.09°
Spoilage
NA - - + + NA 5.24% | 327%4 | 1.67* | 261 | 2.72%
Off L - - + T+ YThickness of films was 30 um
flavour NA - - - ++ L: Linear low density polyethylene (LLDPE) film
Dew L _ + I T+ NA: LLDPE film masterbatched by zeolite powder treated with
condensation | NA N 3 B i 1 N HCI solution and then treated with 0.5 N NaCl solution and
T = high intensity magnetic seperator at 15,000 Gause added anti-
Mold ~ - - fogging agent
NA - B - + 1) All data are mean value of triplicate
Total L - - ++ +++ 2) Values followed by the same letter are not significantly
acceptability | NA - - + ++ different at the 5% level.

Table 6. Changes in the soluble solid content of packed Fuji
apple during storage at 15°C® (unit: °Brix, F.W.)

Storage days
Packages —
Initial 50 90 120 150
LY 13.9% 13.0¢ 15.12 14.7% 14.3%
NA 13.9 14.0° 14.2¢ 3.2¢ 13.8%

dThickness of films was 30 pm

L: Linear low density polyethylene (LLDPE) film

NA: LLDPE film masterbatched by zeolite powder treated with
1 N HCI solution and then treated with 0.5 N NaCl solution and
high intensity magnetic seperator at 15,000 Gause added anti-
fogging agent

1) All data are mean value of triplicate

2) Values followed by the same letter are not significantly
different at the 5% level.
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2T Lol H]3) 7H‘ﬂEL:£XJ:rL NAE A7 1504 Fol= 1]
WA =& Vitamin C $E YERNAL UAATE Al 271
Vitamin C= 5.24 mg/100g0|A3L, A7 1504 & di=+
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Bratly(1989)="3 Al LB the .20l #3A] vleple] 1} bz o] 27]2]E 0.39 g malic acid/100g0]2H, A7 150
&2 A YepTaL o] Bargh v Qlek freld A od = EH_:_?L L& 0.15 g malic acid/100ge]ovt i 3
A3} A7 T8 Fexprt Uit A NAE 0.26 g malic acid/100g>-Z YERITE 27 L

o] A% XVJ Z719) H3)] 150 Tl 4=t 62% Hx
5 Bk H3t A= RO F4T NAE 39% A= Ast=|dch. A &
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Table 7. Changes in the titratable acid of packed Fuji apple A LR A 1502 FE 1414 ppmOE IET LI

during storage at 15°C® (unit: g malic acid/100g, F.W.) O o galls FEe 23 7i] Uehgeh, EATzke) o
= 1 o I 0 X AA « -0 Rl

Storage days

OlA] AAX Az o) =
Packages T =5 9% 30 150 o AY A3 ‘IT-’]:]J]' Mfir/]'. Kne:: o(l9§1)°] Tsugarl:
A= FATI] AL A AF 6F T EX
L 039* | 028" | 025¢ | 020° | 0.15¢ 1 LDPEA] 2451ef g2 A1 A% 61 § 24

A 14194 olgal Fx= 1873 ppmzE YERTH
B 79 EAT NAE A% 1502

NA 0.39% 0.33% 0.31°¢ 0.34* 0.26*

dThickness of films was 30 um 2 125%
L: Linear low density polyethylene (LLDPE) film 1‘4} :lLoﬂ HI3l 19.8% H& =7 VFERTE. o132 Kajiura
NA: LLDPE film masterbatched by zeolite powder treated with (1974)¢] Rall apple2 CAAE % 0,9 CO, HAFS =
1 N HCI solution and then treated with 0.5 N NaCl solution and AVsh Ao}l |28l Asko] 9},

high intensity magnetic seperator at 15,000 Gause added anti-

Q] Sojl= = )
fogging agent CO,°0 T+ UIXT L2 150 e 84%E UEA

1) All data are mean value of triplicate AL, i AT NAE 6.3%% tE7-8 thx Lol vs]
2) Values followed by the same letter are not significantly 21% A YElTE o)/de] Axolr AR 1508 7S
different at the 5% level. 2 o] ogalvka Er= R Lo BlE] HuEg

Table 8. Changes in C,H, O, and CO, concentration within modified atmosphere packages of apple during storage at 15°CY

Storage (da
Gas Packages ge (day)
10 50 90 120 150
L 74.9* 95.7 130.1° 161.1° 192.22
C,H, (ppm) . 7 .
NA 66.9 82.1° 105.8 127.7° 141.4
L 18.7% 15.9b 14.5 12.7¢ 10.1
0, (%)
NA 19.9% 18.0° 16.1% 14.3% 12.5
L 1.2 3.82 4.9* 5.82 8.1
CO, (%)
NA 1.3 2.5¢ 3.5 4.6 6.34

YAverage thickness of films is 30 um

L: Linear low density polyethylene (LLDPE) film

NA: LLDPE film masterbatched by zeolite powder treated with 1 N HCI solution and then treated with 0.5 N NaCl solution and high
intensity magnetic separator at 15,000 gauss added anti-fogging agent

1) All data are mean value of triplicate

2) Values followed by the same letter are not significantly different at the 5% level.
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