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Modified Atmosphere Packaging of Peaches (Prunus persica L. Batsch)
for Distribution at Ambient Temperature

Jong-Dae Park, Seok-In Hong, Hyung-Woo Park and Dong-Man Kim
Korea Food Research Institute

Abstract

Modified atmosphere packaging of peaches(Prunus persica L. Batsch) was investigated to extend their fresh-
ness during distribution. Peaches were packaged in the PE film(20LD, 40LD), the PE film modified by addi-
tion of 5%(w/w) zeoliteQOCK, 40CK), and the PE film containing Purafil® sachet(20LP, 40LP). Quality
indexes of peaches during storage at 20°C were measured in terms of weight loss, soluble solids content, pH,
titratable activity, firmness, color and sensory properties. Gas composition and ethylene content in the film
bags changed rapidly at the early stage of storage. Within 8 days, weight loss of the unpacked control
increased upto 11.8% but those of the packaged remained below 2%. There was no significant difference in
soluble solids content and pH in all the treatments. Ethanol content of peaches packed in 40L.D was 12.88
mL/kg and acetaldehyde content in 40CK was 160 ul./kg for 8 days. Peaches packed in 20CK showed a
good visual and sensory quality. The result suggested that active packaging treatment such as 20CK could
be used for extending freshness of peaches during transport period at ambient temperature.

Key words : peach, modified atmosphere packaging, freshness

SR
Bol(Prunus persica L. BatschyE= Aula}, 254,
Amygdalus oFell &3z o9, BEA HEE T
o] YAkel, fejutete] A FAAE AR, 3
B o £ow MEey] 73Safe] Ao r]ddL FAo
2 Apsle} PEkY Bl ohE FHlel e B
Fol gorz xl §E4% SEAE) o2 3
AW G 2FsF geliA AMEsF §743] "o
AAY fA FAfel EAEE BHE AT A4
A7) Aol Fo3l B3] Bgohs g7 &
Hog 85 sFEE AAAA T shed 2R
1ge LE $E Sof W o= 72 20 o
S Wo] Wh=th Wi FE S sl A F
oe] 85-9097} 4402 FAHe] olx %olsl 4
o o] 10% A S PEAEE WA D50

Corresponding author : Dong-Man Kim, Korea Food R-
esearch Institute, San 46-1, Baekhyun-dong, Bundang-gu,
Songnam-si, Kyonggi-do 463-420, Korea

1227

oj#§t Bgobe] AME FAE #8 dTFEE &
Hholu} A} UAEE CA E: MA 7o 0-5C
oAlA 1-2% 0,, 3~5% COx°lH, 4 0, FEx 2%,
Hd CO, 5% 5% FFvoE ALY, CA #
Aol B4l internal breakdown # 3¢} FAF-X]ol
FAA SR (Coll M 6~9F oA AA7IZHE AT
o}, A o a] Bgole] Fafxjalel] EapHql Wb
ol Ak A A o] "ojalvhs Bl o] olop. 18]
v o] A Az a9R @A 9 AA e
ol 2 94 w2y Fr] F3x7t @2 PVDC
coating film 2]77} PEL} Wb Eanti-fog film) #
gl ol wjs] EZA e]AbslelAe] FEE I AL
¥EE= o ogdl shae] wbg oA Earl FY
sledut. =3k PVDC coating film A8 ohE A¥
of vlsled Aol HEr} w1 pF GRS Yol I
Ao d=fAlof] B olgleb L ghot,

T8 F YAl FEols A2FFoR Awx
7R dAFolof FA-o] FEEAIN, F2HES T A
$oll= AR5} whEe] o) FAlo] WX uE A}



1228 A Eoaks)A] A 31 WAl 5 (1999)

SHEA FEASE AT £ slE EAibge] 2
A3 g7 e, F-Fo] B3 AL UAH
o] Won] 2x7} 2 AFHe FEHE dta =
A AE AT fA7)zbe] vl B2 Bpebe] &
T S HA] Ss E ATl v EF
ook ddes vied S48 v A A
RS H3le] eelM FAHE vl sl

UL

AE g HHE|

E Agel AREE Efole 35 STl 1998
d 8 109 st v EFow NS HFEF
Ae 2548 g0l% T, HAI= 8UEE)XTS(HE)
cm@Ach ol 8 £ 20°C AR {73 8l
FHb ot wbxE g Al AMgE T

=y

Aol zAke AUz Zelddal(LDPE, 3okl
YE(20LD, 40LD)y} AR 7154 FEQ0CK,
40CK)E AHg3led A slged 7154 4858 Ee
oledal fAjoll zeolite(FFE 33} n]E-E EQJSle] whE
YEo|thd, ZF YEL 30X40 cmE BT oS 94
Asle] B HelE 95304 =3k LDPE 9§ 5§
ol o=l FFAQ] Purafil® (Abzaclim, Iraly) 50 g&
Y2 sachet@|AMAF 30 um LDPE 7X7 cmy& 3713t
2] (20LP, 40LP)% ¥l TT-2A Algel] ARg-slgict.
AEEE Bfol= WEES ool 77t #R4YS dn o
st Y53 oL 71E FEZAE 2y
20°C(75% RH) 324l AAkslelony, F2a 27
(Control}®] E-gol= 44X 30X 13 cm?] Sa}AE wp-
el gol AAsledct. Age] AM3 48] B4
EAE #93l7] 98l FAE Digimatic Indicator
(Mitutoyo, #543-515-1, Japan)®., A7} %% Texture
analyzer (TA-XT2, England)Z, 7}2F =+ quasi-
isostatic BPH Mo 2 22Xl on 1 HIE Table |

Table 1. Physical properties of the packaging films
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Film" Thickness Tensile strength(k; ?

ilm ickness(pm) ensile strength(kg/mm®) o, o, 0,0,
20LD 19.0+1.2 2461031 2.402 X107 9.127X 107 38
40LD 394+1.0 2.64+0.18 1.101 X 107 4.596 X 107 4.1
20CK 164115 2.71+0.82 8.244 X107 17.910< 107 2.1
40CK 363+1.0 2.16+0.12 1.902 X 107 6.403 X107 33

"20LD : 19 um LDPE film, 40LD : 39 um LDPE film, 20CK : 16 um modified film by addition of 5% (w/w) zeolite, 40CK :

36 um modified film by addition of 5% (w/w) zeolite.
YMeasured at 20°C and 76% RH.
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Fig. 1. Changes in oxygen concentration in the packages
of peaches during MA storage at 20°C. 20LD (19 um PE
film), 40LD (39 um PE film), 20LP (19 um PE film+50 g
Purafil sachet), 40LP (39 um PE film+50 g Purafil sachet),
20CK (16 um PE film with 5% zeolite). 40CK (36 um PE
film with 5% zeolite).
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Fig. 2. Changes in carben dioxide concentration in the
packages of peaches during MA storage at 20°C. 20LD
(19 um PE film), 40LD (39 um PE film), 20LP (19 um PE
film+50 g Purafil sachet), 40LP (39 um PE film+50 g Purafil
sachet), 20CK (I6um PE film with 5% zeolite), 40CK
(36 um PE film with 5% zeolite).
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Fig. 3. Changes in ethylene concentration in the
packages of peaches during MA storage at 20°C. 20LD
(19 um PE film), 40LD (39 um PE film), 20LP (19 um PE
film+50 g Purafil sachet), 40LP (39 um PE film+50 g Purafi}
sachet), 20CK (16 um PE film with 5% zeolite), 40CK
(36 um PE film with 5% zeolite).
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Table 2. Changes in quality attributes of peaches packed in different films during storage at 20°C

. Treatment
Attributes Day m
Controt" 20LD 20LP 20CK 40LD 40L.P 40CK
Weight loss (%) 0 0.00£0.007 0.00£0.00 00+000 000000 0.00£000 000000 0.00%0.00
2 3.88:£063 042+0.19 090+0.27 066+022 0.78+0.19 086+0.15 1.14£0.38
S 9.00t1.96 1.34£0.22 1251024 0891025 1.28+034 1611039 1274032
8 11.80%+1.53 1.71+0.36 1421021 0924033 164038 1821026 2.09%0.18
Soluble solids 0 8.73%0.31 8.73+0.31 8731031 873+0.31 873+031 8731031 873+031
(°Brix) 2 $.80:£0.00 8.201+0.00 9.00+0.00 1000000 7.6010.00 820%0.00 9.001+0.00
5 8451007 8.80 £0.00 780000 955078 820x0.00 805+035 7.75+035
8 0.80+0.28 8.80+0.28 9.95+0.35 890*0.14 790%099 7451021 835+0.64
pH 0 4.63%0.01 4.63:+£0.01 46312001 463001 4632001 4631001 4631001
2 4.62:+0.00 4.68:+0.00 465+0.00 460+000 463000 470000 4.741£0.00
5 472=0.15 4.91+0.01 472+001 463011 4793003 478+001 4.77£0.18
8 4.73x001 5.03£0.21 475000 476010 534:x0.16 540x0.14 549+0.01
Titratable 0 0.30x0.01 0.30+£0.01 030x0.01 030001 030£001 0301001 0.30+001
acidity as malic 2 0.25%0.00 0.24+0.00 022+£000 0272000 029%£000 025+000 0.28+0.00
acid (%) 5 022+0.07 0.24+0.05 026001 028£0.01 023+000 0.23+001 0.21+0.07
8 0221003 0.21£0.04 0224000 025001 0.18+002 0.19£003 0.17£0.04
Firmness (kg,) 0 0231005 0.23:40.05 023+0.05 023+005 023+005 023£005 023%£0.05
2 020004 0.22:+0.06 020003 021004 021001 0.19£004 022£0.10
5 0.15:£0.03 0.16£0.04 020£0.07 0191004 0.171007 0.14£0.03 0.14£0.02
8 0.10£0.03 0.14£0.01 0.18+0.06 0.17+0.03 012002 0.12£0.02 0.13£0.06
YDestinations are same as Fig. 4.
DStandard deviation values of three replicates.
Table 3. Changes in Hunter L, a, b values of peaches packed in different films during storage at 20°C
Treatment
Color  Day -
Control" 20LD 20LP 20CK 40LD 40LP 40CK
L 0 8145+1307 81451130 8145%£1.30 81.45+£1.30 81.45+£1.30 8145+1.30 81.45%£1.30
2 79.71£1.96 81.57£1.82 78.10+2.28 80.24 +0.81 79071225 8046284 77.751+0.51
5 78.72£3.06 77172157  77.35£2.09 78.92+£2.36 76901143 7648+234 7661182
8 71.60+1.04 70.33+5.54  71.79+2.34 73.64 £2.07 65351269 66.18+3.12 66.59+2.44
a 0 -7.14%0.86 -7.141£0.86 -7.14+0.86 ~7.14%£0.86 ~7.14£086 -7.14+0.86 -7.14£0.86
2 -853+1.03 —8.53+1.14 -839+043 764100 -8491+022 -947+105 -8.18+0.45
5 ~7.6310.50 ~7.81£0.83 —794+0.51] ~-802+£040 -7.77+£028 -7.6310.43 -8.00x042
8 -5.881£0.66 -5.14£2.16 -673%t1.16 -6.79+0.51 ~224+1.70 3271148 -284+0.96
b 0 31.73x2.12 31732212 31.73%+2.12 31.73+2.12 31.73x2.12  31.73%2.12 3173212
2 31.33+£1.56 28.10£0.78 29.24+148 2794+ 1.37 2000143  30.14:+1.13 2532+1.51
5 35.11+1.25 2699175 29.64x2.17 32.30%2.27 28524142 2789+1.387 27891243
8 31.85+£147 2437£3.62 32981241 31.51 1240 21.54+1.74 21.85+1.69 2087%0.71

PDestinations are same as Fig. 4.
PStandard deviation values of three replicates.
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Fig. 4. Changes in ethanol content in the packages of
peaches during storage at 20°C. 20LD (19 um PE film),
40LD (39 um PE film), 20LP (19 um PE film+50 g Purafil
sachet), 40LP (39 um PE film+50 g Purafil sachet), 20CK
(16 um PE film with 5% zeolite), 40CK (36 um PE film with
5% zeolite), Control (unpackaged).
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Fig. 5. Changes in acetaldehyde content in the packages
of peaches during storage at 20°C. 20L.D (19 um PE film),
40LD (39 um PE film), 20LP (19um PE film+50 g Purafil
sachet), 40LP (39 um PE film+50 g Purafil sachet), 20CK
(16 um PE film with 5% zeolite), 40CK (36 um PE film with
5% zeolite), Control (unpackaged).
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Fig. 6. Changes in visual quality of peaches during
storage at 20°C. 20L.D (19 um PE film), 40LD (39 um PE
film), 20LP (19um PE film+50g Purafil sachet), 40LP
(39 um PE film+50 g Purafil sachet), 20CK (16 um PE film
with 5% zeolite), 40CK (36 um PE film with 5% zeolite),
Control (unpackaged).
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Fig. 7. Overall acceptability of peaches after MA storage
at 20°C for 5 days. 20LD (19 um PE film), 40LD (39 um
PE film), 20LP (19 um PE film+50 g Purafil sachet), 40LP
(39 um PE film+50 g Purafil sachet), 20CK (16 um PE film
with 5% zeolite), 40CK (36 um PE film with 5% zeolite),
Control (unpackaged). Each overall scors represents means
of the ratings evaluated by 13 judges using a 9-point scale
(l=minimum, S=borderline, 9=maximum degree of
approval).

“Means of the same letter are not significantly different by Dun-
can's test (P<0.05).
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