4

FIYIUNATULIDUANNITNARDITTUER

LowwunuiRe o dswssiauinaluladvdainsiufeddieiiuyaandanansns
2. Tasinside . neiauweluladussydaeifiesnugunmuazinognsiiusnymasnasn
nanssud 3 . mslasiedauiafuiuussyduriiieSnwnun ntazdnogn1sinusny
NAANAER
3. ¥amwmeass  : msldussydaeiiiesnwaunniasBnergnmsiusnynaanaanadauii
FININAADY : The Development in Packaging to Keeping Quality and Extend Shelf

Life of Coated Fresh Produce

4. anzganiiuau

ANUINTNNABY - UNATAIUA ESyShU nav.
AR HER! L UNANIUTNANGY NIUBY .
UNANANIUNS  @T9TUNT .
WNEAIUNA FALEUIN .
5. UnAnge

MswLUITiasiienwauanLazdne g ivinvnEanaaa i LA Ui
nsnaaeslundanaan 2 ¥ia Ao Winnu @Wen @vdes uazdun) wazdinn laelingUszasn
Wiefnuussafusinvanzaslunmsdnognisiiusnwinaginedminendnnaaniinunisindeuia
ANTUNITNAGBITENINIRABUAAIAL 2561 DaflauiueI8Y 2563 a4 NBITTURALHMUIINGINIT
vdamsiuifeIazulssUNaaNaINYRT NTUATINTINYRT MIANwIUTIIS Tz andviuns
Nsdmewiauiinuedeui Tngldndnunuiiunisedeuiafeaisuendiuialeaglas
(carboxymethyl cellulose: CMC) A3 dudu 1.0 WasIFuUM 1MUHUN1TNAaoIuy split plot &
main plot A9 UTIANINILALIG 9 4 N55UTT Av UTIYLUGS PP 13125 geinuwdasaninussennia
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Abstract

The packaging development for keeping quality of fresh produce was to determine
the effect of packaging to extend the shelf life of coated sweet peppers (green, yellow and
red sweet pepper) and mangosteen. The first experiment was to determine the effect of
packaging on postharvest quality of sweet peppers (green, yellow and red sweet pepper)
were determined. The sweet peppers were packed in PP perforated bag, MAP bag, micro
perforated bag and high OTR bag compare with non-packed (control). Treated sweet
peppers were stored at 10°C with 90-95% relative humidity (RH). The results showed that
the green sweet peppers were packed in micro perforated bag could prolong shelf life for 36
days. The yellow sweet peppers and red sweet peppers packed in MAP bag, micro
perforated bag and high OTR bag could prolong shelf life for 36 days. Afterward, the
experiment was to determine the effect of packaging on postharvest quality of mangosteen
fruits. The fruits 2 Kg were packed in plastic basket, MAP bag before place in plastic basket,
corrugated paper box and MAP bag before place in corrugated paper box. The results
showed that the fruit were packed in plastic basket could prolong shelf life for 21 days. The
fruits were packed in MAP bag before place in plastic basket, corrugated paper box and MAP
bag before place in corrugated paper box could prolong shelf life for 18, 18 and 15 days,

respectively.
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Ysuufngeandiaunazaisvaulananlaaluussadua sunaiweendiaulugs PP 1a1e3
fUSannugedian 20.85 Wedldud isuwinfuuiinuesndiaulueina duluguaizgvuinlunseu
93 MAP uagge OTR g9 SUSunaufiweendiau 19.79 17.38 uag 16.44 wWosidus muadu (Figure
1A) drudnaieasueulasenlesnuiniianlugs OTR g 3.12 Wesldud sesasnnfe quaes
UIALIATOU 3 MAP Uaggs PP 1a1e5 Wiy 1.59 1.27 wa 0.19 wWesldud aud1su (Figure 1B)
Tngluszninanisiivineigananadnudazsinazseuliiinnsuaniudsufitwesndiaunay
aiveulaeenlenainniglunazatgusnauinanmusseaniafawUasiuuauna (equilibrium
modified atmosphere packaging) (NMgyawn, 2548) Usuuigeandiaulunaninninuminiiusuiu
A1 2-5 Wesldud azaunsavzasnisanuagaisvislaveaninnauld uaguiuiufiie
asusulasenledfigs 5 Wesldud swdivrvasnisiasunasdidsrveaudonliiasls (Otma,
1989; Exama et al., 1993)

nswasuwasdinn seninisfiusnvdvesdnvnuliiinnsasuuvaminnisiadinng
43191043 (Figure 2A) wag A1 a* vene1aududiden-duns (Fisure 28) fanldunnsnsiunaen
J2EEIAINTSAUTIW

nsgadedindn nmafiuinwininuaulugs MAP quatzsauialunsou waggs OTR g
Prsannsgadeiminueaminuld (Figure 3) Tnsilaifuinuiunu 39 Ju fimsgaydedmin
0.36 0.53 wag 0.26 Wedldud nwdiu Fsanmamaassuanddiiiiuitussefusifinuanifoesl
lothungrinudn-eenldogramngay shlinelugediiiaudugs awnsaszasnindevanines
NAANG

nslffAzuL ANAZLLUANLAAYEIMENMLUNUTY WENVLUAUTTTIUGY MAP Quianes
AluATEU way g3 OTR g9 dArrzuuuauanliunndaiusenitanisiuing lnedaAasuuy
4.14 4.29 uay 4.21 Azuun Fenunededinuanyiunans Tuvasdininminuussglugs PP 19125 uas

Wi IulaiusTge da1AziuuANan 3.48 way 2.46 Azwul ANAIRU (Figure 4) AMAZLULAIY

a 4A

Tuveawanudl Winussyluge MAP guanzsvunlunsou waggs OTR g9 dA1AvLuugeign

9 9

-

LaiuanA9iuN1e@dfivngu 4.20 4.27 wag 4.30 AzluU Aua1au (Figure 5) Tuvaziindnuanulal

U590Hatiudign lnedlAiazkuuauty 2.35 Azl
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AUsLnA (Figure 6) Tngaziianuauziluduleduniuas A UsndINaYINENnINUeIN1TILAIUAS
o . a av a & a P @ W [y a A
WA (Figure 7) waniniiliiussagenunisifialsadingalieiusnuuny 24 Tu waniniussgly
93 PP 13123 3 OTR g9 3 MAP wazguaigguuialuaseu wunisiialsadleiiusnwiun 30 33 36
WA 39 Tu Mmuany
ArAzuUUAIINYaUTAETIN WU NEnvuTAuShwlugauatggrualuaseudAinzwu
= < o v a [ a1 =
muyeulagTNgegauazansanusnwlauiuign 36 Tu lnelld1Azuuy 7.08 avuuu Aoveu
éintiey (Figure 8 war 9) TuwasiindnuanuAuluge MAP g3 OTR @9 g3 PP 1123 uasninminuly
Us59unUsnwlauu 33 30 27 uaz 24 Ju Auadu amgiviibiaiAzuuuAILNYaUARAYFHe WU
a A a :.// [} a o 1 Al 1 IS
NSAALIANUTIUYING dun3niiliussegs wazussaluge PP 1918 asnueIn1sHaliien gu uazdl

pIn1sNatiusInee (Figure 10)

24 (A) 5 (B)
20 4 < 4
. 16 - ©
g T 3
- 12 4 e
g, g 5
£ 8 £
O H 1
4 < T
O T T T T T T 1 O 1
21 24 27 30 33 36 39 21 24 27 30 33 36 39
Storage time (days) Storage time (days)

Figure 1 Oxygen (%) (A) and carbondioxide (%) (B) in green sweet pepper packaging during

stored at 10°C

40 (A) (B)

a*

20 o

L-value

720 2427 30 33 36 39

Storage time (days)

10 4

b > AN O N RO ®

21 24 27 30 33 36 39

Storage time (days)

Figure 2 L value (A) and a* (B) of green sweet pepper during stored at 10°C
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[ R W N e o |
1

Weight loss (%)

—
1

21 24 2T 30 33 36 39

Storage time (days)

Figure 3 Weight loss (%) of green sweet pepper during stored at 10°C

Control —— PP perforated --{5}--MAP —g— PP micro perforated —a— High OTR

5 - 5 4
— 4 _q R ——
w v
o [¢]
85 ] EREg
g 5 J Lo ’,\,\
5 £
L1 A
O T T T T T T 1 0 T T T T T T 1
21 24 27 30 33 36 39 21 24 27 30 33 36 39
Storage time (days) Storage time (days)
Control —x— PP perforated --{7}--MAP —@— PP micro perforated —a— High OTR
Figure 4 Freshness (scores) of green sweet Figure 5 Softness (score) of green sweet pepper

pepper during stored at 10°C during stored at 10°C

(1= wilting very much, 3= freshness, 5= freshness very much) (1= softness very much, 3= firmness, 5= firmness very much)

2 -

Pedicel disease (score)

]' T |-| I|-| 1 T m |-II i rl 1 H-‘ 1
21 24 27 30 33 36 39
Sterage time (days)

[ Centrol [ PP perforated 173 MAP ] PP micro perforated [ High OTR

Figure 6 Pedicel disease (score) of green sweet pepper during stored at 10°C

(1= non disease, 2= disease)
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Figure 7 Pedicel disease of green sweet pepper during stored at 10°C

Overall preference (score)

O~ MW R W Oy 00D
1

21 24 27 30 33 36 39

Storage time (days)

Figure 8 Overall preference (score) of green sweet pepper during stored at 10°C

(1= dislike extremely, 5= neither like nor dislike, 9= like extremely)

Control —s¢— PP perforated --{7}--MAP —g@— PP micro perforated —a— High OTR

e VYu %ﬁﬁb

control PP perforated

OweY wE Oi

PP micro perforated High OTR

Figure 9 Green sweet pepper stored at 10°C for 36 days
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Figure 10 Shriveling symptoms of Green sweet pepper (control) due to water loss

WINWITUA LKA

Ysunafingeandaunazarsuaulasanlenluussadua wul sasaszazamsiuinm
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Figure 11 Oxygen (%) (A) and carbondioxide (%) (B) in yellow sweet pepper packaging during
stored at 10°C
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Figure 12 L value (A) and b* (B) of yellow sweet pepper during stored at 10°C
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Weight loss (%)
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Figure 13 Weight loss (%) of yellow sweet pepper during stored at 10°C
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Figure 14 Freshness (scores) of yellow sweet  Figure 15 Softness (score) of yellow sweet

pepper during stored at 10°C pepper during stored at 10°C
(1= wilting very much, 3= freshness, 5= freshness very much) (1= softness very much, 3= firmness, 5= firmness very much)
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Figure 16 Pedicel disease (score) of yellow sweet pepper during stored at 10°C

(1= non disease, 2= disease)



Figure 17 Pedicel disease of yellow sweet pepper during stored at 10°C
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Figure 18 Overall preference (score) of yellow sweet pepper during stored at 10°C

(1= dislike extremely, 5= neither like nor dislike, 9= like extremely)
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Figure 19 Yellow sweet pepper stored at 10°C for 36 days
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Figure 20 Shriveling symptoms of yellow sweet pepper (control) due to water loss
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Figure 21 Oxygen (%) (A) and carbondioxide (%) (B) in red sweet pepper packaging during
stored at 10°C
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Figure 22 L value (A) and a* (B) of red sweet pepper during stored at 10°C
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Figure 23 Weight loss (%) of red sweet pepper during stored at
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Figure 26 Pedicel disease (score) of red sweet pepper during stored at 10°C

(1= non disease, 2= disease)
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Figure 27 Pedicel disease of red sweet pepper during stored at 10°C
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Figure 28 Overall preference (score) of red sweet pepper during stored at 10°C
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Figure 29 Red sweet pepper stored at 10°C for 36 days
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Figure 30 Shriveling symptoms of red sweet pepper (control) due to water loss
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stored at 13°C
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Figure 35 Deterioration of mangosteen fruits pulp during stored at 13°C
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Figure 37 Total soluble solids (%) (A) and titratable acidity (%) (B) of mangosteen fruits
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Figure 38 Overall preference scores (1-9) of mangosteen fruits during stored at 13°C
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11. AnANUIN

Table 1 Oxygen (%) of green sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment
21 24 27 30 33 36 39 treatment
PP perforated 20.75 20.85 20.93 20.82 20.82 20.85 20.92 20.85 a
MAP 17.15 16.65 17.38 17.67 17.67 17.28 17.85 17.38 ¢
PP micro perforated 19.75 19.90 20.25 19.42 19.42 20.15 19.62 19.79 b
High OTR 15.43 16.22 16.75 16.62 16.62 16.65 16.77 16.44 d

Average of storage time 18.27 A 18.40 A 18.83 A 18.63 A 18.63 A 18.73 A 18.79 A

CV (treatment) = 4.4% CV (storage time) = 3.5%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 2 Carbondioxide (%) of green sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment
21 24 27 30 33 36 39 treatment
PP perforated 0.20 0.20 0.13 0.20 0.20 0.20 0.20 0.19d
MAP 1.37 1.37 1.23 1.22 1.22 1.30 1.20 1.27 ¢
PP micro perforated 1.68 1.65 1.57 1.58 1.55 1.52 1.60 159 b
High OTR 3.43 3.17 3.00 3.05 3.05 2.97 3.20 3.12 a

Average of storage time 1.67 A 1.60 A 1.48 A 1.51 A 1.50 A 1.50 A 1.55 A

CV (treatment) = 12.3% CV (storage time) = 15.4%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 3 L value of green sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment

21 24 27 30 33 36 39 treatment
Control 32.15 33.04 30.06 30.93 30.90 31.52 32.72 31.62 a
PP perforated 31.61 32.64 31.13 31.99 30.72 30.99 32.27 31.62 a
MAP 32.80 33.43 31.82 32.65 30.63 31.83 32.28 32.20 a
PP micro perforated 33.68 33.37 33.68 33.83 32.22 31.58 32.59 32.99 a
High OTR 32.73 31.73 34.07 34.99 32.58 31.98 32.57 3295 a

Average of storage time 32.60 A 32.84 A 32.15 A 32.88 A 31.41 A 31.58 A 32.48 A

CV (treatment) = 6.4% CV (storage time) = 6.5%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 4 a* of green sweet pepper during stored at 10°C
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Storage time (day) Average of
Treatment
21 24 27 30 33 36 39 treatment
Control -6.93 -6.71 -6.57 -6.77 -6.88 -6.60 -6.44 -6.70
PP perforated -7.55 -7.28 -6.91 -7.18 -6.88 -6.41 -6.74 -6.99
MAP -1.07 -7.09 -7.10 -1.25 -7.10 -6.46 -6.40 -6.92
PP micro perforated -7.10 -7.15 -6.63 -6.58 -6.59 -6.11 -6.12 -6.61
High OTR -7.35 -7.52 -7.42 -6.53 -7.04 -6.98 -6.48 -7.04
Average of storage time -7.20 -7.15 -6.92 -6.86 -6.90 -6.51 -6.43
Table 5 Weight loss (%) of green sweet pepper during stored at 10°C
Storage time (day)
Treatment
21 24 27 30 33 36 39
Control 3.64cA 447cB 4.72 c BC 518 cC 6.03cD 587cD 594cD
PP perforated 1.86 b A 213b A 191 bA 1.76 b A 305bB 391bC 449 b C
MAP 0.25aA 024 a A 0.29 a A 0.29a A 0.28 a A 040aA 0.36 a A
PP micro perforated 030a A 032aA 0.35aA 054 a A 0.38a A 0.36aA 053 aA
High OTR 0.22aA 0.21aA 0.24 a A 024 a A 0.24 a A 0.27a A 0.26 a A

CV (treatment) = 37.4% CV (storage time) = 22.2%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 6 Freshness (score) of green sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment
21 24 27 30 33 36 39 treatment
Control 3.06 2.50 2.78 2.50 2.22 2.06 2.11 2.46 c
PP perforated 4.00 372 3.67 3.33 3.56 3.17 2.89 348 b
MAP 4.33 4.17 4.33 4.17 a.17 3.94 3.89 4.14 a
PP micro perforated 4.44 4.44 4.50 4.17 4.11 4.17 4.22 4.29 a
High OTR 4.33 4.17 a.17 4.17 4.22 4.22 a.17 421 a
Average of storage time 4.03 A 3.80 AB 3.89 AB 3.67 BC 3.66 BC 351C 3.46 C

CV (treatment) = 5.9% CV (storage time) = 8.1%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Fresh score (1-5) as 1= wilting very much 2= wilting slightly 3= freshness 4= freshness moderate 5= freshness very much



Table 7 Softness (score) of green sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment

21 24 27 30 33 36 39 treatment
Control 2.89 3.03 2.83 2.17 1.83 1.94 1.78 235c
PP perforated 3.88 3.50 3.50 3.33 3.39 2.94 2.61 331b
MAP 4.56 4.33 4.33 4.00 4.06 4.06 4.06 4.20 a
PP micro perforated 4.61 4.56 4.33 4.00 4.03 4.25 4.11 4.27 a
High OTR 4.50 4.56 4.33 a.17 4.22 a.17 4.17 4.30 a

Average of storage time 4.09 A 399 A 387 A 3538 3518 3478 334 8B

CV (treatment) = 10.7% CV (storage time) = 9.7%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 8 Pedicel disease (score) of green sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment

21 24 27 30 33 36 39 treatment
Control 1.00 1.22 1.17 1.33 1.22 1.39 1.28 1.23 b
PP perforated 1.00 1.00 1.00 1.17 1.22 1.17 1.06 1.09 a
MAP 1.00 1.00 1.00 1.00 1.00 1.11 1.28 1.06 a
PP micro perforated 1.00 1.00 1.00 1.00 1.00 1.00 1.17 1.02 a
High OTR 1.00 1.00 1.00 1.00 1.11 1.06 1.28 1.06 a

Average of storage time 1.00 A 1.04 AB 1.03 AB 1.10B 1.11B 1.14 BC 1.21C

CV (treatment) = 12.8% CV (storage time) = 15.3%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 9 Overall preference (score) of green sweet pepper during stored at 10°C

Storage time (day)

Treatment
21 24 27 30 33 36 39
Control 556 b A 539b A 4.67 c AB 450b B 3.78 ¢ BC 4.22b8B 3.33 b BC
PP perforated 6.94a A 6.83aA 633b A 433b8B 483b8B 4.44b8B 3.78abB
MAP 756 a A 7.06aA 767aA 733aA 711aA 461bB 483a8B
PP micro perforated 789 aA 739 aA 750aA 7.50a A 6.75a A 7.08a A 456 a B
High OTR 7.78a A 744 a A 733aA 700aA 4.28 bc B 456 b A 4.28ab B

CV (treatment) = 9.2% CV (storage time) = 10.9%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Overall preference score (9-pointhedonic scale) 1= dislike extremely 2= dislike very much 3= dislike moderately

4= dislike slightly 5= neither like nor dislike 6= like slightly 7= like moderately 8= like very much 9= like extremely



Table 10 Oxygen (%) of yellow sweet pepper during stored at 10°C

29

Storage time (day) Average of
Treatment
21 24 27 30 33 36 39 treatment
PP perforated 20.80 20.70 20.30 20.57 20.57 20.67 20.60 20.60 a
MAP 14.87 15.70 15.53 15.63 15.87 15.43 15.47 15.50 d
PP micro perforated 18.67 18.47 19.10 19.03 18.27 19.03 18.60 18.74 b
High OTR 16.43 16.60 16.77 17.20 17.37 17.07 16.90 16.90 c
Average of storage time 17.69 A 17.87 A 1793 A 18.11 A 18.02 A 18.05 A 17.89 A

CV (treatment) = 4.1% CV (storage time) = 4.0%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 11 Carbondioxide (%) of yellow sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment
21 24 27 30 33 36 39 treatment
PP perforated 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20d
MAP 1.90 1.77 1.77 1.77 1.63 1.67 1.63 1.73 ¢
PP micro perforated 2.17 2.30 2.00 2.07 2.17 2.17 2.20 215b
High OTR 3.63 3.57 3.80 3.53 3.77 3.73 3.73 3.68 a
Average of storage time 1.98 A 1.96 A 1.94 A 1.89 A 1.94 A 1.94 A 1.94 A

CV (treatment) = 14.1% CV (storage time) = 13.5%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 12 L value of yellow sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment
21 24 27 30 33 36 39 treatment
Control 46.83 46.27 46.17 45.70 45.08 44.95 44.87 45.70 b
PP perforated 48.74 47.87 46.76 47.03 46.68 48.47 47.46 4757 a
MAP 48.15 48.52 47.00 46.90 47.82 47.57 47.40 47.62 a
PP micro perforated 47.72 46.60 48.17 47.72 47.12 47.38 47.48 47.45 a
High OTR 47.55 46.95 48.27 48.23 47.38 48.68 48.57 47.95 a
Average of storage time 47.80 A 47.24 A 47.27 A 47.12 A 46.82 A 4741 A 47.15 A

CV (treatment) = 2.7% CV (storage time) = 3.2%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
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Table 13 b* of yellow sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment

21 24 27 30 33 36 39 treatment
Control 41.88 40.90 40.43 40.35 40.00 39.37 39.28 40.32 b
PP perforated 44.53 44.22 41.57 40.33 42.51 43.73 41.88 42.68 a
MAP 43.30 45.57 42.55 42.05 42.82 42.80 42.28 43.05 a
PP micro perforated 42.63 43.13 42.08 44.35 41.70 43.15 42.00 42.72 a
High OTR 40.35 41.52 43.52 44.87 42.30 43.18 4297 42.67 a

Average of storage time 42.54 A 43.07 A 42.03 A 42.39 A 41.87 A 42.45 A 41.68 A

CV (treatment) = 6.1% CV (storage time) = 6.2%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 14 Weight loss (%) of yellow sweet pepper during stored at 10°C

Storage time (day)

Treatment
21 24 27 30 33 36 39
Control 256¢c A 3.06cB 3.13cBC 356 cC 3.90cCD 409cD 428cD
PP perforated 093bA 143b B 1.44b B 1.70 b BC 1.63 b BC 1.57 b BC 197b C
MAP 022aA 0.25a A 0.28a A 0.24a A 0.29aA 0.28aA 034 aA
PP micro perforated 0.24aA 030aA 036 a A 034 aA 032aA 044 aA 043 aA
High OTR 0.19aA 0.15a A 0.20a A 0.29a A 0.23aA 025aA 0.29aA

CV (treatment) = 15.0% CV (storage time) = 27.4%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 15 Freshness (score) of yellow sweet pepper during stored at 10°C

Storage time (day)

Treatment
21 24 27 30 33 36 39
Control 417 aA 333cB 350b8B 333cB 250cC 289cC 283cC
PP perforated 450aA 383b8B 383b8B 3.67 b BC 3.33bCD 339 b CD 317bD
MAP 450aA 450a A 450aA 450a A 4.00aB 400aB 4.17 a AB
PP micro perforated 450aA 450aA 450aA 450aA 400a8B 400a8B 400aB
High OTR 483aA 450a A 450aA 450a A 433aB 422aB 417a8B

CV (treatment) = 5.0% CV (storage time) = 6.1%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Fresh score (1-5) as 1= wilting very much 2= wilting slightly 3= freshness 4= freshness moderate 5= freshness very much



Table 16 Softness (score) of yellow sweet pepper during stored at 10°C

Storage time (day)

Treatment
21 24 27 30 33 36 39
Control 383 cA 317bB 333b8B 3.17bcB 267dC 233cCD 2.00cD
PP perforated 417 b A 350bB 367bB 350bB 3.33 ¢ BC 3.11 b BC 293 b C
MAP 483 aA 4.33 a BC 433 aCD 4.00a CD 4.50 a AB 4.33 a BC 383aDbD
PP micro perforated 500aA 450a8B 417 acC 383 ab C 4.00 b BC 3.89 a BC 3.67aC
High OTR 483 aA 433aB 433 aB 4.17a8B 433ab B 4.22aB 367acC

CV (treatment) = 8.1% CV (storage time) = 7.4%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 17 Pedicel disease (score) of yellow sweet pepper during stored at 10°C

Storage time (day)

Treatment
21 24 27 30 33 36 39
Control 1.00a A 1.00a A 1.00a A 1.00a A 1.00a A 1.11aA 1.50 b B
PP perforated 1.00a A 1.00a A 1.00a A 1.00a A 1.83b B 1.78 b B 1.67b B
MAP 1.00a A 1.00 a A 1.00a A 1.00 a A 1.00a A 122aB 133aB
PP micro perforated 1.00a A 1.00a A 1.00a A 1.00a A 1.00a A 133aB 133aB
High OTR 1.00a A 1.00 a A 1.00a A 1.00a A 1.00a A 117aB 133aB

CV (treatment) = 19.7% CV (storage time) = 18.5%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 18 Overall preference (score) of yellow sweet pepper during stored at 10°C

Storage time (day)

Treatment
21 24 27 30 33 36 39
Control 7.00a A 583bB 6.17b B 6.00b B 4.67bC 4.33 b CD 367bD
PP perforated 750aA 6.67bB 6.50b B 6.33bB 4.67bC 444bC 417ab C
MAP 8.00 a AB 8.33aA 7.50 a ABC 7.33aBC 8.00 a AB 7.00aC 483aD
PP micro perforated 8.00 a AB 850aA 7.83 a AB 7.67 a AB 8.00 a AB 74438 450acC
High OTR 8.00a A 8.33aA 8.00aA 8.00a A 8.00aA 756 aA 4.67aB

CV (treatment) = 8.4% CV (storage time) = 7.6%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Overall preference score (9-pointhedonic scale) 1= dislike extremely 2= dislike very much 3= dislike moderately

4= dislike slightly 5= neither like nor dislike 6= like slightly 7= like moderately 8= like very much 9= like extremely



Table 19 Oxygen (%) of red sweet pepper during stored at 10°C
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Storage time (day) Average of
Treatment
21 24 27 30 33 36 39 treatment
PP perforated 20.00 20.03 20.10 20.20 20.20 20.23 20.13 20.13 a
MAP 15.87 15.87 15.67 15.73 15.23 15.77 15.93 15.72d
PP micro perforated 19.37 19.17 19.40 18.83 18.90 19.53 19.57 19.25b
High OTR 17.83 17.87 17.50 18.17 18.37 18.13 18.17 18.00 ¢
Average of storage time 18.27 A 18.23 A 18.17 A 18.23 A 18.18 A 18.42 A 18.45 A

CV (treatment) = 3.2% CV (storage time) = 2.1%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 20 Carbondioxide (%) of red sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment
21 24 27 30 33 36 39 treatment
PP perforated 0.17 0.20 0.20 0.20 0.20 0.20 0.23 0.20 c
MAP 1.33 1.37 1.23 1.20 1.23 1.37 1.43 131b
PP micro perforated 1.57 1.47 1.53 1.50 1.53 1.50 1.50 151b
High OTR 2.90 2.83 2.80 273 2.73 2.90 273 280 a
Average of storage time 1.49 A 1.47 A 1.44 A 141 A 1.43 A 1.49 A 1.48 A

CV (treatment) = 11.4% CV (storage time) = 14.4%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 21 L value of red sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment
21 24 27 30 33 36 39 treatment
Control 29.73 29.35 28.88 28.82 28.42 28.25 28.18 28.80 b
PP perforated 29.53 29.33 29.55 29.33 29.53 29.33 28.77 29.34 ab
MAP 30.15 29.98 29.68 29.30 29.47 29.37 28.80 29.54 a
PP micro perforated 30.32 30.02 29.65 29.62 29.50 29.40 28.47 29.57 a
High OTR 30.30 29.67 29.47 29.52 29.42 29.32 28.78 29.50 a
Average of storage time 30.01 A 29.67 AB 29.45 AB 29.32 B 29.27 8B 29.13 BC 28.60 C

CV (treatment) = 3.0% CV (storage time) = 2.5%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
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Table 22 a* of red sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment

21 24 27 30 33 36 39 treatment
Control 30.48 30.17 29.55 29.23 29.18 28.97 27.63 29.32 b
PP perforated 30.62 30.22 30.05 29.73 29.30 28.33 27.50 29.39 b
MAP 32.52 32.03 31.80 31.76 31.62 30.80 29.23 31.39 a
PP micro perforated 32.47 31.65 31.35 31.22 30.67 28.47 27.10 30.42 ab
High OTR 32.20 31.85 31.42 31.18 30.20 29.47 29.32 30.80 ab

Average of storage time 31.66 A 31.18 A 30.83 AB 30.62 AB 30.19 AB 29.21 BC 28.16 C

CV (treatment) = 8.1% CV (storage time) = 8.0%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 23 Weight loss (%) of red sweet pepper during stored at 10°C

Storage time (day)

Treatment
21 24 27 30 33 36 39
Control 255 ¢ 274 c 292 c 2.89 ¢ 352 c 359 c 4.53 c
PP perforated 1.13 b 1.35b 1.36 b 1.66 b 181b 1.83 b 1.86 b
MAP 0.21a 0.27 a 0.26 a 0.23 a 0.24 a 0.30 a 0.36 a
PP micro perforated 0.22a 0.25a 0.27 a 0.26 a 0.26 a 0.29 a 0.37 a
High OTR 0.20 a 0.20 a 0.24 a 0.26 a 0.23 a 0.22 a 0.23 a

CV (treatment) = 22.8% CV (storage time) = 23.5%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 24 Freshness (score) of red sweet pepper during stored at 10°C

Storage time (day)

Treatment
21 24 27 30 33 36 39
Control 350 cA 350b A 3.22 c AB 278 cC 2.83 c BC 2.67cCD 233¢cD
PP perforated 417 b A 417 aA 3.83 b AB 3.56 b BC 3.61 b BC 333bC 283bD
MAP 4.50 ab A 439aA 450aA 450aA 433aA 410a A 410a A
PP micro perforated 4.67aA 4.33 a AB 4.33 a AB 4.33 a3 AB 4.33 a3 AB 417 a8 433 a AB
High OTR 4.43 ab A 449 a A 433aA 433aA 427 aA 427 aA 433 aA

CV (treatment) = 6.7% CV (storage time) = 6.4%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Fresh score (1-5) as 1= wilting very much 2= wilting slightly 3= freshness 4= freshness moderate 5= freshness very much
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Table 25 Softness (score) of red sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment

21 24 27 30 33 36 39 treatment
Control 3.33 3.33 3.00 3.00 2.50 2.33 2.33 2.83d
PP perforated 4.00 3.80 3.83 3.67 3.67 3.56 3.44 371c
MAP 4.50 4.50 4.44 4.33 4.00 4.00 4.00 425b
PP micro perforated 4.78 4.50 4.50 4.33 4.00 4.00 4.00 4.30 ab
High OTR 4.78 4.67 4.67 4.50 4.50 4.33 4.00 4.49 a

Average of storage time 4.28 A 4.16 AB 4.09 AB 3.97 BC 3.73CD 3.64D 3.56 D

CV (treatment) = 8.8% CV (storage time) = 8.8%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 26 Pedicel disease (score) of red sweet pepper during stored at 10°C

Storage time (day) Average of
Treatment

21 24 27 30 33 36 39 treatment
Control 1.00 1.00 1.00 1.17 1.00 1.00 1.33 1.07 a
PP perforated 1.00 1.00 1.00 1.00 1.00 1.00 1.17 1.02 a
MAP 1.00 1.00 1.00 1.00 1.00 1.00 1.17 1.02 a
PP micro perforated 1.00 1.00 1.00 1.00 1.00 1.00 1.17 1.02 a
High OTR 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.05a

Average of storage time 1.00 A 1.00 A 1.00 A 1.03 A 1.00 A 1.00 A 1.23B

CV (treatment) = 13.7% CV (storage time) = 11.4%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 27 Overall preference (score) of red sweet pepper during stored at 10°C

Storage time (day)

Treatment
21 24 27 30 33 36 39
Control 8.67aA 6.33cB 6.33cB 6.33bB 483cC 4.67bC 433acC
PP perforated 8.67aA 722b8B 7.00b B 717aB 6.50b B 4.67bC 433acC
MAP 9.00a A 800aB 733bB 750a8B 767aB 78%9a8B 467aC
PP micro perforated 9.00a A 8.33a AB 7.67ab B 7.67aB 7.67a8B 7.67aB 4.67acC
High OTR 9.00a A 8.56 a AB 800a8B 783a8B 783aB 783 aB 483acC

CV (treatment) = 5.7% CV (storage time) = 6.3%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Overall preference score (9-pointhedonic scale) 1= dislike extremely 2= dislike very much 3= dislike moderately

4= dislike slightly 5= neither like nor dislike 6= like slightly 7= like moderately 8= like very much 9= like extremely



Table 28 Oxygen (%) in mangosteen fruits packaging during stored at 13°C
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Storage time (day) Average of
Treatment
12 15 18 21 24 treatment
Basket 215 21.2 21.2 21.1 21.2 21.23 a
Basket + MAP 19.7 20.0 19.2 18.7 18.1 19.14 b
Corrugated box 21.2 21.2 21.2 21.1 21.2 21.16 a
Corrugated box + MAP 18.9 18.5 18.3 18.3 19.2 18.63 b
Average of storage time 20.33 A 20.20 A 19.96 A 19.80 A 1991 A

CV (treatment) = 6.7% CV (storage time) = 2.8%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 29 Carbondioxide (%) in mangosteen fruits packaging of during stored at 13°C

Storage time (day)

Treatment
12 15 18 21 24
Basket 0.20b A 020 cA 020 b A 0.25cA 0.25b A
Basket + MAP 0.55ab C 0.75b C 1.80a B 200bB 250a A
Corrugated box 0.30 b A 0.20cA 020b A 0.20c A 020b A
Corrugated box + MAP 090aDb 1.45aC 210a8B 2.40 a AB 260aA

CV (treatment) = 11.7% CV (storage time) = 20.1%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 30 Weight loss (%) of mangosteen fruits during stored at 13°C

Storage time (day)

Treatment
12 15 18 21 24
Basket 0.82cA 1.16 bB 1.66 b C 222bD 254bE
Basket + MAP 044 b A 03%9aA 0.45aA 0.50a A 0.672a8B
Corrugated box 1.01dA 1.53cB 1.86 c C 272cD 281cD
Corrugated box + MAP 0.27a A 0.3daA 0.39aA 0.67aB 0.87acC

CV (treatment) = 8.8% CV (storage time) = 6.6%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 31 Disease (%) of mangosteen fruits during stored at 13°C

Storage time (day) Average of
Treatment
12 15 18 21 24 treatment
Basket 1.00 1.00 1.17 1.17 1.67 1.20 a
Basket + MAP 1.00 1.33 2.00 2.00 2.00 1.67 b
Corrugated box 1.00 1.00 1.17 1.33 1.50 1.20 a
Corrugated box + MAP 1.00 1.50 1.83 2.00 2.00 1.67 b
Average of storage time 1.00 A 1.21 A 1.54 B 1.63 B 1.798B

CV (treatment) = 14.4% CV (storage time) = 19.1%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 32 Acceptable eating quality fruit (%) of mangosteen fruits during stored at 13°C

Storage time (day) Average of
Treatment
12 15 18 21 24 treatment
Basket 100.0 95.0 90.0 80.0 62.5 85.50 a
Basket + MAP 100.0 95.0 82.5 75.0 47.5 80.00 a
Corrugated box 100.0 92.5 92.5 72.5 60.0 83.50 a
Corrugated box + MAP 100.0 85.0 72.5 55.0 40.0 70.50 b
Average of storage time 100.00 A 91.88 AB 84.38 B 70.63 C 5250 D

CV (treatment) = 10.3% CV (storage time) = 12.9%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 33 Total soluble solids (%) of mangosteen fruits during stored at 13°C

Storage time (day) Average of
Treatment
12 15 18 21 24 treatment
Basket 17.4 17.7 15.7 16.9 15.7 16.64 a
Basket + MAP 16.3 15.6 16.8 15.4 15.8 1597 a
Corrugated box 15.7 15.8 16.5 16.4 15.9 16.03 a
Corrugated box + MAP 15.4 16.7 17.3 15.7 16.2 16.24 a
Average of storage time 16.19 A 16.44 A 16.54 A 16.08 A 15.86 A

CV (treatment) = 7.9% CV (storage time) = 7.1%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 34 Titratable acidity (%) of mangosteen fruits during stored at 13°C

Storage time (day) Average of
Treatment
12 15 18 21 24 treatment
Basket 0.83 0.80 0.83 0.81 0.77 0.81 a
Basket + MAP 0.86 0.77 0.78 0.77 0.80 0.79 a
Corrugated box 0.79 0.74 0.88 0.83 0.82 0.81 a
Corrugated box + MAP 0.79 0.73 0.83 0.82 0.82 0.80 a
Average of storage time 0.82 A 0.76 A 0.83 A 0.81 A 0.80 A

CV (treatment) = 8.9% CV (storage time) = 7.7%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 35 Overall preference scores (score 1-9) of mangosteen fruits during stored at 13°C

Storage time (day)

Treatment
12 15 18 21 24
Basket 7.83aA 750aA 7.00a A 550bB 475a8B
Basket + MAP 7.83aA 7.83aA 7.00a A 7.00a A 450aB
Corrugated box 7.67aA 7.83aA 6.50a8B 450ccC 4.00acC
Corrugated box + MAP 783aA 6.50b B 4.25b C 4.00cC 4.00aC

CV (treatment) = 10.8% CV (storage time) = 6.9%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Overall preference score (9-pointhedonic scale) 1= dislike extremely 2= dislike very much 3= dislike moderately

4= dislike slightly 5= neither like nor dislike 6= like slightly 7= like moderately 8= like very much 9= like extremely



