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Freshness of Satsuma Mandarin Packed in
Anti-fogged MA Film with Acid Treated Zeolite

Hyung-Woo Park* and Na-Hee Ryu

Korea Food Research Institute

Abstract This study investigated the effect of functional MA films (FMA) incorporated with zeolite powder treated
with 1 N HCL solution and anti-fogging agent on the freshness extension of Satsuma mandarin. Preference, weight loss,
total ascorbic acid, sugar content, titratable acidity and gas composition in package of Satsuma mandarin were evaluated
during storage at 15°C. After 120 days of storage, the weight loss of mandarin packed with LLDPE film (control, L) was
1%, FMA film (CA) was 1.6%. Total ascorbic acid content of Satsuma manderin in control was 19.97 mg%, those of
CA was 24.25 mg%. The titratable acidity of Satsuma manderin in CA was higher than that of control, while soluble sol-
ids content of CA was lower than that of control after 120 days. Ethylene gas content of control was 89.5 ppm and those
of CA was 73.6 ppm after 120 days. Quality of Satsuma mandarin packed with CA was better than that of control. It was
verified that shelf-life of Satsuma mandarin in control was 100 days and those of CA film was 130 days. Quality of Sat-
suma mandarin was few different between treated with anti-fogging agent and non-treated, but commodity of film treated

with anti-fogging agent was considered better than that of non-treated.
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Table 1. Water vapor permeability of films

Thickness Water vapor permeability
Packages 2
(mm) (g/m?-24h-atm)
L 30 13.3%
CA 30 48.3

Thickness of films was 30 um

L: Linear low density polyethylene(LLDPE) film

CA: LLDPE film with zeolite and anti-fogging agent

DAIl data are mean value of triplicate.

DValues followed by the same letter are not significantly differ-
ent at the 5% level.
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Table 2. gas transmission rate of film

) Gas transmission rate
Packages Thickness (cc/m>24h-atm)
(mm)
0, Co,
L 30 6,400* 15,8722
CA 30 16,097° 36,242°

Thickness of films was 30 um

L: Linear low density polyethylene(LLDPE) film

CA: LLDPE film with zeolite and anti-fogging agent

DAll data are mean value of triplicate

IValues followed by the same letter are not significantly differ-
ent at the 5% level.
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Table 3. Changes in the sensory score of packed Satsuma mandarin during storage at 15°C

Storage days
ITEM Packages —
Initial 30 60 90 120
. L - - + ++ ++
Spoilage
CA - - - ++ +++
. L - + + ++ +++
Dew condensation
CA - - - - ++
L - - + + ++
Tenderness
CA - - - + ++
L - - - + ++
Mold
CA - - + + ++
. L - - - + +++
Total acceptability
CA - - - - ++

note)—: Very small change/1 Pack, +: Small change/1 Pack, ++: Unvalued Satsuma mandarin as a commodity; 1~2 EA/1 Pack, +++:

Unvalued Satsuma mandarin as a commodity; 4~5 EA/1 Pack
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Table 4. Changes in the weight loss of packed Satsuma man-
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Table 6. Changes in the soluble solid content of packed Sat-

darin during storage at 15°C (unit: %) suma mandarin during storage at 15°C? (unit: °Brix)
Storage days Storage days
Packages — Packages —
Initial 30 60 90 120 Initial 30 60 90 120
L 100* | 99.904% | 99.686" | 99.589% | 99.063% L9 11.3% 11.4% | 11.7% 12.5% 13.5%
CA 100* | 99.899% | 99.463" | 99.273" | 98.375° CA 11.3* | 11.7* | 117 | 12.2% | 12.5%

Thickness of films was 30 um

L: Linear low density polyethylene(LLDPE) film

CA: LLDPE film with zeolite and anti-fogging agent

DAIl data are mean value of triplicate

DValues followed by the same letter are not significantly differ-
ent at the 5% level.

Table S. Changes in the ascorbic acid content of packed Satsuma
mandarin during storage at 15°C? (unit: mg/100g F.W.)

AThickness of films was 30um

L: Linear low density polyethylene(LLDPE) film

CA: LLDPE film with zeolite and anti-fogging agent

DAll data are mean value of triplicate

DValues followed by the same letter are not significantly differ-
ent at the 5% level.

Table 7. Changes in the titratable acid of packed Satsuma man-
darin during storage at 15°C? (unit: g malic acid/100g)

Storage days Storage days
Packages — Packages —
Initial 30 60 90 120 Initial 30 60 90 120
L 38.58% | 28.36° | 23.44° | 20.57° | 19.97° L? 1.03% | 0.85%® | 0.79° | 0.70" | 0.60°
CA 38.58% | 30.04%° | 24.87%® | 23.56 | 24.25* CA 1.03? 0.90* | 0.82°® | 0.74%® | 0.69

AThickness of films was 30 pm

L: Linear low density polyethylene(LLDPE) film

CA: LLDPE film with zeolite and anti-fogging agent

DAIl data are mean value of triplicate

DValues followed by the same letter are not significantly differ-
ent at the 5% level.
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AThickness of films was 30pm

L: Linear low density polyethylene(LLDPE) film

CA: LLDPE film with zeolite and anti-fogging agent

DAIl data are mean value of triplicate

DValues followed by the same letter are not significantly differ-
ent at the 5% level.
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Table 8. Changes in C,H,, O, and CO, concentrations within
modified atmosphere packages of Satsuma mandarin during
storage at 15°C?

Gas | Packages 10 30 Storaiz (dayz)o 120
C,H, L 28.5%| 47.1° | 59.7* | 70.3* | 89.5
(ppm) CA 23.5%] 38.9° | 45.7° | 56.3° | 73.6
0, L 1817 13.79| 11.7¢ | 10.9% | 9.5¢
(%) CA 19.1| 14.7%| 13.8° | 13.0° | 10.9°
CO, L 1.9* | 32° | 44 | 53* | 75°
(%) CA 250 | 3.9% | 42%| 49° | 6.35°

AThickness of films was 30 um

L: Linear low density polyethylene(LLDPE) film

CA: LLDPE film with zeolite and anti-fogging agent

DAIl data are mean value of triplicate

DValues followed by the same letter are not significantly differ-
ent at the 5% level.
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