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Abstract

The objective of this experiment was to test the use of micro perforated film
to preserve quality and extend shelf life of butterhead, yard long bean, coriander
and cos lettuce. The effect of weight per packaging surface area on changing in gas
concentration inside packaging and shelf life of butterhead was investigated by using
LDPE micro perforated film (LDPE MPF) with OTR 5,000-10,000 cm?*/m?/day. The
study was conducted by split plot design with the main plot of 1) LDPE with 0.5 cm.
perforated, size 20x28 cm. packing weight 100 g (control) 2) LDPE MPF, size 20x28
cm. packing weight 100 ¢ 3) LDPE MPF, size 20x28 cm. packing weight 200 ¢ 4) LDPE
MPF, size 28x39 cm, packing weight 100 ¢ and 5) LDPE MPF, size 28x39 cm, packing
weight 200 g. It was found that inside the LDPE MPF, size 20x28 cm. contain 200 g of
butterhead has least O, concentration and highest CO, concentration. All LDPE MPF
treatment has weight loss less than 1%. And all treatment has no difference in color
change and chemical quality. It can be stored for 21 days with an acceptable. Yard
long bean, used OPP and LDPE micro perforated film (OPP MPF and LDPE MPF) with
OTR 15,000-20,000 cm?/cm?/day, size 20x28 cm. The study was conducted by split
plot design with the main plot of 1) no packed (control) 2) OPP MPF, packing weight
150 g 3) OPP MPF, packing weight 300 ¢ 4) LDPE MPF, packing weight 150 ¢ and 5)
LDPE MPF, packing wight 300 g. It was found that inside LDPE MPF contain yard long
bean 300 ¢ has lowest O, and highest CO, concentration. Yard long bean without
packaging has highest %weight loss. While yard long bean packed in micro perforated
all treatment has weight loss less than 1%. Yard long bean in all treatment had no
difference in firmness. Yard long bean without packaging had turn to yellow more
than other treatment. Yard long bean in all MPF packaging can be stored for 15 days
with an acceptable while yard long bean without packaging can be stored for 9 days.
Coriander, used OPP micro performed film (OPP MPF) with OTR 15,000-20,000
cm®/cm?/day. The study was conducted by split plot design with main plot 1) OPP
film with 0.5 cm. perforated, size 16x35 cm. packing weight 50 g (control) 2) OPP
MPF, size 16x35 cm. packing weight 50 g 3) OPP MPF size 16x35 cm. packing weight
80 g 4) OPP MPF, size 28x39 cm packing weight 50 ¢ and 5) OPP MPF, size 28x39 cm



packing weight 80 ¢. It was found that inside OPP MPF size 16x36 cm. with 80 ¢
coriander had lowest O, and highest CO, concentration. Coriander packed in all
micro perforated film have weight loss approximately 1% and can be stored for 18
days with an acceptable. Using micro perforated film to extend shelf life of cos
lettuce. The study was conducted by split plot design with main plot 1) OPP with 0.5
cm. perforated 2) LDPE with 0.5 cm. perforated 3) active film 4) OPP MPF with OTR
5,000-10,000 cm?*/m?/day and 5) LDPE MPF with OTR 5,000-10,000 cm®/m?/day. It was
found that cos lettuce packed in active film, OPP MPF and LDPE MPF with OTR
5,000-10,000 cm?/m?/day can reduce weight loss better than OPP and LDPE 0.5 cm
perforated. Cos lettuce in all treatment can be stored for 21 days with an
acceptable. Cos lettuce packed in LDPE MPF with OTR 5,000-10,000 cm?/m?/day has

highest overall preference score.
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5C dnvauzaosinadadnnesiemnusnyilugaildy LDPE wizguualuaseu OTR 5,000-

10,000 gAUIARGUFALIAT/MIT1UAT/TU NTVRINGT kaztmInUITINWANATY kaAIFS

Figure 6



14

25.00 3.00
o 2.50
20.00 ————
* 2.00
2 1500 H
g £ s
¢ 8
10.00 S o
5.00 0.50
0.00 0.0
0 3 6 9 12 15 18 2 0 3 6 ¢ 12 1 18 a
Time (days) Time (days)
—e—Contral —a—LDPE MPF (S) 100 g —a— LDPE MPF (S) 200 ¢

—<— LDPE MPF (L) 100 ¢ —4— LDPE MPF (L) 200 g

Figure 1 Oxygen (A) and carbon dioxide (B) inside butterhead packaging during store at

5°C
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Figure 2 Weight loss (%) of butterhead packed in LDPE micro perforated film (OTR
5,000-10,000 cm?/m?/day) during store at 5°C
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Figure 4 Total soluble solids (A) and chlorophyll (B) of butterhead packed in LDPE
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Figure 5 Freshness score (A) appearance score (B) and overall preference (C) of
butterhead packed in LDPE micro perforated film (OTR 5,000-10,000
cm?®/m?/day) during store at 5°C
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Figure 6 Butterhead packed in LDPE micro perforated film (OTR 5,000-10,000
cm®/m?/day) storage at 5°C for 21 days.
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Figure 7 oxygen (A) and carbon dioxide (B) inside yard long bean packaging during
store at 13°C
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Figure 8 Weight loss (A) and firmness (B) of yard long bean packed in OPP or LDPE
micro perforated film (OTR 15,000-20,000 cm®/m?/day) during store at 5°C
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Figure 9 Total soluble solids (A) and chlorophyll (B) of yard long bean packed in OPP
or LDPE micro perforated film (OTR 15,000-20,000 cm?®/m?/day) during store at
5°C
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Figure 10 Freshness score (A) color score (B) and overall preference (C) of yard long
bean packed in OPP or LDPE micro perforated film (OTR 15,000-20,000
cm?®/m?/day) during store at 5°C
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Figure 11 Yard long bean packed in OPP or LDPE micro perforated film (OTR 15,000-
20,000 cm®/m?#/day) storage at 5°C for 18 days.
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Figure 12 Oxygen (A) and carbon dioxide (B) inside coriander packaging during store at 5°C
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Figure 13 Weight loss (%) of coriander packed in OPP micro perforated film (OTR 5,000-
10,000 cm*/m?/day) during store at 5°C
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Figure 14 L value (A) a* value (B) and b* value (C) of coriander packed in OPP micro

perforated film (OTR 5,000-10,000 cm?®/m?/day) during store at 5°C
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Figure 15 chlorophyll of coriander packed in OPP micro perforated film (OTR 5,000-10,000
cm?/m?/day) during store at 5°C
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Figure 16 Freshness score (A) appearance score (B) and overall preference (C) of

coriander packed in OPP or LDPE micro perforated film (OTR 5,000-10,000

cm®/m?/day) during store at 5°C
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Figure 17 coriander packed in OPP micro perforated film (OTR 5,000-10,000 cm?/m?/day)

storage at 5°C for 18 days
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Figure 21 TSS (A) and chlorophyll (B) of cos packed in different packaging during store at

5°C
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Table 1 Oxygen (%) in butterhead packaging during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18 21
Control 21.20 a AB 2123 a A 21.05 a ABC 2070 a D 21.02aABC  20.88aCD  2090aBCD  20.90 a BCD
LDPE MPF (S) 100 ¢ 21.13a A 1878 b D 19.05cCD  19.15cBC  19.00 b €D 19.12cC 19.43 cB 19.27 ¢ BC
LDPE MPF (S) 200 ¢ 20.67 b A 17.25e CD 16.88 e E 16.98d E 17.17 d DE 17.50d C 17.82d B 1788 e B
LDPE MPF (L) 100 g 20.73 b A 19.28 b D 19.67 b C 19.92b BC 19.82aBC 1997 bBC 19.98 b B 19.78 b BC
LDPE MPF (L) 200 ¢ 20.55 b A 18.12d E 18.17dE 18.65¢cD 18.58 ¢ D 19.03 cC 19.42 cB 18.78 d CD

CV treatment 1.2% CV storage time 1.3%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 2 Carbon dioxide (%) in butterhead packaging during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18 21
Control 0.30cA 0.22eA 0.23eA 0.20e A 0.20 A 0.20e A 0.20e A 0.22eA
LDPE MPF (S) 100 ¢ 0.33cE 148 c A 1.10c8B 1.10c8B 1.12 B 1.07 c BC 0.95 bc D 0.98 c CD
LDPE MPF (S) 200 ¢ 052aF 253aA 232aB 212acC 2.02C 1.88aD 157ak 1.67akE
LDPE MPF (L) 100 g 0.45ab E 1.10d A 0.87dB 0.75d CD 0.82 BC 0.75d CD 0.65dD 0.73d CD
LDPE MPF (L) 200 ¢ 0.62aF 1.73b A 1.55bB 1.33b C 1.33C 1.18b D 1.03bE 1.15b D

CV treatment 9.6% CV storage time 9.2%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 3 Weight loss (%) of butterhead packed in LDPE micro perforated film (OTR 5,000-10,000 cm?/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18 21
Control 0.00aE 1.25bD 262bC 141bD 283bC 255bC 6.61bA 442 b B
LDPE MPF (S) 100 ¢ 0.00a B 0.44 a AB 0.44 a AB 0.39 a AB 0.43 a AB 0.51a AB 0.53 a AB 0.62aA
LDPE MPF (S) 200 ¢ 0.00a A 0.28 a A 0.24 a A 0.31aA 0.37aA 0.3da A 0.32aA 0.3d a A
LDPE MPF (L) 100 g 0.00a A 0.40 a AB 0.38 a AB 0.34 a AB 0.41 a AB 0.45a AB 0.84aA 0.50 a AB
LDPE MPF (L) 200 ¢ 0.00a A 0.26 a A 0.30a A 0.29 a A 0.30a A 0.31aA 0.37aA 0.38 A

CV treatment 38.8% CV storage time 51.9%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 4 L value of butterhead packed in LDPE micro perforated film (OTR 5,000-10,000 cm®/m?/day) during store at 5°C

Treatment Storage time (days) Treatment

0 3 6 9 12 15 18 21 mean
Control 49.11 47.31 47.26 49.76 46.71 47.94 47.31 46.87 47.78 a
LDPE MPF (S) 100 ¢ 48.26 45.46 46.56 47.49 48.67 48.02 46.74 46.21 47.18 a
LDPE MPF (S) 200 ¢ 46.27 46.33 a7.67 46.01 48.30 46.28 46.88 47.33 46.88 a
LDPE MPF (L) 100 g 47.93 47.74 48.24 46.79 47.95 48.34 47.40 47.66 47.76 a
LDPE MPF (L) 200 ¢ 46.00 47.25 46.50 47.55 a7.25 47.84 46.61 47.03 47.00 a
Storage time mean 4751 a 46.82 a 47.24 a 4752 a 47.77 a 47.68 a 46.99 a 47.02 a

CV treatment 4.7% CV storage time 4.5%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT



Table 5 a* value of butterhead packed in LDPE micro perforated film (OTR 5,000-10,000 cm?®/m?%/day) during store at 5°C

Treatment Storage time (days) Treatment

0 3 6 9 12 15 18 21 mean
Control -13.87 -13.94 -13.40 -13.51 -13.81 -13.39 -13.87 -13.16 -13.62 b
LDPE MPF (S) 100 g -13.81 -13.43 -13.17 -13.54 -13.66 -13.52 -13.32 -12.93 -13.42 a
LDPE MPF (S) 200 g -13.96 -13.34 -13.58 -13.67 -13.85 -13.48 -13.50 -13.38 -13.60 b
LDPE MPF (L) 100 g -14.07 -13.77 -13.77 -13.66 -13.92 -13.72 -13.28 -13.04 -13.66 b
LDPE MPF (L) 200 g -14.18 -14.07 -13.90 -13.65 -13.50 -13.44 -14.15 -13.69 -13.82 ¢
Storage time mean -1398c  -13.71bc  -1357a -1361b  -13.75bc  -1351b -13.62 b -13.24 a

CV treatment 2.7% CV storage time 3.9%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT



Table 6 b* value of butterhead packed in LDPE micro perforated film (OTR 5,000-10,000 cm?/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18 21
Control 34.04 a A 3394 a A 3d4.16 a A 37.07bB 34.52a A 35.61 b AB 35.12a A 33.74a A
LDPE MPF (S) 100 ¢ 35.54 b A 34.94 a A 3531a A 3571 b A 3550 b A 3558 b A 3433 a A 3591 b A
LDPE MPF (S) 200 ¢ 3594 b A 34.67 a A 34.51a A 3d.21a A 36.00 b A 34.45a A 3525a A 34.20a A
LDPE MPF (L) 100 g 3481 bAB 3547aAB 3498 aAB 3d.74aA  36.38bAB 36.65b B 3d.73aA  3573bAB
LDPE MPF (L) 200 ¢ 34.99 b A 3534 a A 34.36 a A 35.04a A 35.13b A 3509 b A 3584 a A 3533 b A

CV treatment 3.1% CV storage time 4.1%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT

42



Table 7 Total soluble solid (brix) of butterhead packed in LDPE micro perforated film (OTR 5,000-10,000 cm?/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18 21
Control 321aA 299 a AB 2.65bC 3.03a AB 2.76 a BC 3.02a AB 3.03ab AB  2.89 a ABC
LDPE MPF (S) 100 ¢ 329 aA 3.18 a AB 2.78 a CD 2.69 b CD 2.64bD 297 a BC 332aA 281aCD
LDPE MPF (S) 200 ¢ 338aA 300aBC 275abCD 2.72ab(CD 253bD 282aCDh 3.26 a AB 257bD
LDPE MPF (L) 100 g 319aA 3.10 a AB 298aABC 284abBC  269abC 3.03a AB 3.08 a AB 272 ab C
LDPE MPF (L) 200 ¢ 348 a A 3.22 a AB 2.67 ab DE 3.00 a BC 3.01 a BC 283aCDh 3.00 b BC 248 b E

CV treatment 10.3% CV storage time 8.5%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 8 chlorophyll (ug/g) of butterhead packed in LDPE micro perforated film (OTR 5,000-10,000 cm?®/m?#/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18 21
Control 094 aA 090bABC 091 bAB 0.76 bA-D  0.71bCD  0.74 a BCD 0.67bD 0.80 a A-D
LDPE MPF (S) 100 ¢ 0.81 a AB 0.97 ab A 0.96 b A 0.76 b B 0.85 b AB 0.74aB 0.73b B 0.70b B
LDPE MPF (S) 200 ¢ 0.63bC 1.09a A 0.88 b B 0.88b B 0.80 b BC 0.85aB 0.73 b BC 0.86aB
LDPE MPF (L) 100 g 0.76 b BC 0.94 b AB 1.07ab A 0.89 b AB 0.91 b AB 0.76 a BC 0.84 ab B 0.63bC
LDPE MPF (L) 200 ¢ 0.85acC 0.93 b BC 1.18a A 1.09 a AB 1.12a A 0.77acC 0.89acC 0.88acC

CV treatment 14.1% CV storage time 18.0%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT



Table 9 Freshness (score) of butterhead packed in LDPE micro perforated film (OTR 5,000-10,000 cm?/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18 21
Control 5.00 5.00 5.00 4.00 3.92 3.67 3.33 3.00
LDPE MPF (S) 100 ¢ 5.00 5.00 5.00 4.00 4.00 3.67 3.25 3.00
LDPE MPF (S) 200 ¢ 5.00 5.00 5.00 4.00 4.00 3.33 3.33 3.00
LDPE MPF (L) 100 g 5.00 5.00 5.00 4.00 4.08 3.17 3.25 3.00
LDPE MPF (L) 200 ¢ 5.00 5.00 5.00 4.00 3.92 3.00 3.25 3.00

Score 5= very fresh 4=fresh 3=moderate fresh 2=little fresh 1=not fresh

Table 10 Appearance (score) of butterhead packed in LDPE micro perforated film (OTR 5,000-10,000 cm?/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18 21
Control 5.00 5.00 5.00 4.00 3.67 3.50 3.42 3.00
LDPE MPF (S) 100 g 5.00 5.00 5.00 3.42 3.67 3.00 3.33 3.25
LDPE MPF (S) 200 g 5.00 5.00 5.00 3.67 3.42 3.33 3.33 3.00
LDPE MPF (L) 100 ¢ 5.00 5.00 5.00 3.75 3.92 3.33 3.33 3.17

LDPE MPF (L) 200 ¢ 5.00 5.00 5.00 3.50 3.42 3.33 3.25 3.08




Table 11 Overall preference score of butterhead packed in LDPE micro perforated film (OTR 5,000-10,000 cm?/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18 21
Control 9.00 9.00 9.00 8.00 7.75 6.50 7.42 6.50
LDPE MPF (S) 100 ¢ 9.00 9.00 9.00 7.50 7.67 6.17 7.33 6.92
LDPE MPF (S) 200 ¢ 9.00 9.00 9.00 7.67 7.50 6.17 7.25 6.50
LDPE MPF (L) 100 g 9.00 9.00 9.00 7.92 7.75 6.33 7.25 6.67
LDPE MPF (L) 200 ¢ 9.00 9.00 9.00 7.42 7.42 5.83 7.17 6.42

Overall preference score according to 9-pointhedonic scale from: 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

Score less than 6 = not accept
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Table 12 Oxygen (%) in yard long bean packaging during store at 5°C

Treatment Storage time (days) Treatment
0 3 6 9 12 15 18 mean
OPP MPF 150 ¢ 18.23 15.17 11.85 13.97 14.55 13.63 15.10 14.64 a
OPP MPF 300 ¢ 19.55 10.41 10.49 9.43 9.65 14.30 11.71 12.22 b
LDPE MPF 150 ¢ 19.68 10.03 10.64 8.88 12:10 10.76 11.45 13.43 a
LDPE MPF 300 ¢ 18.92 6.79 9.17 5.61 5.06 5.70 7.17 8.35 ¢
Storage time mean 19.10 a 10.60 bc 10.54 bc 9.47 ¢ 10.34 bc 13.72 b 11.36 bc

CV treatment 36.2% CV storage time 45.2%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT



Table 13 Carbon dioxide (%) in yard long bean packaging during store at 5°C
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Treatment Storage time (days)
0 3 6 9 12 15 18
OPP MPF 150 ¢ 268acC 6.28 b B 10.12a A 8.35 b AB 7.97 b AB 922b A 7.42 b AB
OPP MPF 300 ¢ 147aD 10.52 a BC 12.13a A 13.78 a A 12.47 a AB 8.69 b C 11.75a AB
LDPE MPF 150 ¢ 147 a8B 8.40 b A 8.60 b A 9.83b A 778 b A 8.56 b A 8.48 b A
LDPE MPF 300 ¢ 222acC 11.07a B 9.85bB 14.62 a A 15.13a A 1453 a A 11.77aB

CV treatment 36.2% CV storage time 45.2%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 14 Weight loss (%) of yard long bean packed in OPP or LDPE micro perforated fitm (OTR 15,000-20,000 cm?/m?#/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18
No bag (control) 0.00a G 552bF 10.72b E 1482bD 19.64 b C 2420b B 31.87b A
OPP MPF 150 ¢ 0.00a A 0.30a A 0.36a A 0.43aA 056 a A 047 aA 0.75a A
OPP MPF 300 ¢ 0.00aB 0.33a AB 0.42 a AB 091aA 093aA 0.67 a AB 0.84aA
LDPE MPF 150 ¢ 0.00a A 0.16 a A 0.54aA 0.30a A 047 aA 053aA 0.68a A
LDPE MPF 300 g 0.00a A 0.21aA 0.32aA 0.36 a A 0.48 a A 0.43a A 0.61aA

CV treatment 19.4% CV storage time 19.7%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 15 Firmness (N) of yard long bean packed in OPP or LDPE micro perforated film (OTR 15,000-20,000 cm®/m?/day) during store at 5°C

Treatment Storage time (days) Treatment
0 3 6 9 12 15 18 mean
OPP MPF 150 ¢ 23.83 25.31 22.26 23.80 21.48 24.39 22.16 2332 a
OPP MPF 300 ¢ 23.54 24.90 23.44 23.48 24.03 24.83 23.08 23.90 a
LDPE MPF 150 ¢ 24.48 24.58 22.43 22.53 24.76 22.56 24.54 23.70 a
LDPE MPF 300 ¢ 23.27 24.17 22.53 24.35 24.13 23.17 23.93 23.65 a
Storage time mean 23.60 AB 24.60 A 22.66 B 23.59 AB 23.66 AB 23.74 AB 2398 A

CV treatment 8.6% CV storage time 9.3%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT
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Table 16 Total soluble solids (brix) of yard long bean packed in OPP or LDPE micro perforated film (OTR 15,000-20,000 cm?®/m?#/day) during store at

5°C
Treatment Storage time (days)
0 3 6 9 12 15 18
No bag (control) 5.22 a BC 5.23 a BC 478 aC 5.05 a BC 532a8B 6.13a A 6.23a A
OPP MPF 150 ¢ 4.60 b AB 4.75 b AB 507 aA 4.83 a AB 4.78 ab AB 4.82 b AB 452 b 8B
OPP MPF 300 ¢ 5.12a A 4.72 b AB 4.82 a AB 4.42 b BC 4.47 b BC 417 c C 4.43 b BC
LDPE MPF 150 ¢ 5.03a A 492 aA 4.15b C 4.83 a AB 4.87aA 4.53 bc ABC 4.35 b BC
LDPE MPF 300 ¢ 5.00 ab A 4.85 ab A 4.80a A 4.67 ab AB 477bA 4.87b A 4.25b B

CV treatment 7.8% CV storage time 8.4%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT



Table 17 Chlorophyll (ug/g) of yard long bean packed in OPP or LDPE micro perforated fitm (OTR 15,000-20,000 cm?®/m?#/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18
No bag (control) 0.45acC 0.43bC 0.79aA 0.59bB 047 acC 04lacC 0.44 aC
OPP MPF 150 ¢ 0.46 aB 046 b B 0.62cA 0.62b A 0.45a8B 0.43a8B 0.48a8B
OPP MPF 300 ¢ 0.43aB 046 b B 0.63 bc A 0.65aA 0.44a8B 041a8B 0.44a8B
LDPE MPF 150 ¢ 0.42acC 0.54aB 0.70 b A 0.70a A 0.44 a C 0.42acC 0.47 a BC
LDPE MPF 300 g 0.44 a BC 051aB 0.73a A 0.68 a A 0.43aC 0.40aC 0.44 a BC

CV treatment 13.0% CV storage time 13.9%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT



Table 18 Freshness score of yard long bean packed in OPP or LDPE micro perforated film (OTR 15,000-20,000 cm®/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18
No bag (control) 5.00 5.00 4.00 3.42 2.00 2.00 1.00
OPP MPF 150 ¢ 5.00 5.00 5.00 3.50 3.83 3.92 2.50
OPP MPF 300 ¢ 5.00 5.00 5.00 4.00 4.50 3.25 2.50
LDPE MPF 150 ¢ 5.00 5.00 4.00 4.50 4.50 3.50 2.50
LDPE MPF 300 ¢ 5.00 5.00 4.00 4.00 3.75 3.00 2.50

Score 5= very fresh 4=fresh 3=moderate fresh 2=little fresh 1=not fresh

Table 19 Color score of yard long bean packed in OPP or LDPE micro perforated film (OTR 15,000-20,000 cm?®/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18
No bag (control) 5.00 5.00 3.50 3.25 2.50 3.00 1.50
OPP MPF 150 ¢ 5.00 5.00 5.00 3.75 3.83 3.83 3.00
OPP MPF 300 ¢ 5.00 5.00 5.00 4.00 4.17 3.17 2.33
LDPE MPF 150 ¢ 5.00 5.00 4.50 4.50 3.92 3.50 3.00
LDPE MPF 300 ¢ 5.00 5.00 5.00 4.25 4.00 3.00 2.50

score 5=very green d=green 3=green with little yellow about 1-25% 2=yellow 26-50% 1=yellow >50%



54

Table 20 Overall preference score of yard long bean packed in OPP or LDPE micro perforated fitm (OTR 15,000-20,000 cm?/m?/day) during store at

5°C
Treatment Storage time (days)

0 3 6 9 12 15 18
No bag (control) 9.00 9.00 8.00 6.25 3.00 4.00 1.00
OPP MPF 150 ¢ 9.00 9.00 9.00 7.50 8.00 7.00 3.50
OPP MPF 300 ¢ 9.00 9.00 9.00 8.00 8.25 6.67 3.00
LDPE MPF 150 ¢ 9.00 9.00 8.50 8.50 8.00 7.50 3.42
LDPE MPF 300 ¢ 9.00 9.00 9.00 8.25 8.00 6.17 2.50

Overall preference score according to 9-pointhedonic scale from: 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

Score less than 6 = not accept



Table 21 Oxygen (%) in coriander packaging during store at 5°C
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Treatment Storage time (days)
0 3 6 9 12 15 18
control 20.83 a A 2092 a A 2087 a A 2093 a A 21.05a A 21.00a A 2098 a A
OPP MPF (S) 50 ¢ 20.15a A 1890 b B 19.17 b AB 19.17 b AB 19.65 b AB 19.82 a AB 19.38 b AB
OPP MPF (S) 80 ¢ 1997 a A 16.18 ¢ D 17.60 c C 18.78 b B 17.12c CD 18.23 bc BC 18.88 b AB
OPP MPF (L) 50 ¢ 19.98 a A 18.82b A 1873 b A 1897 b A 19.18 b A 1872 b A 18.80 b A
OPP MPF (L) 80 ¢ 1992 a A 18.40 b BC 18.53 b BC 19.22 b AB 19.45 b AB 17.09cD 17.58 c CD

CV treatment 6.0% CV storage time 5.1%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT



Table 22 Carbon dioxide (%) in coriander packaging during store at 5°C
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Treatment Storage time (days)

0 3 6 9 12 15 18
control 0.28 b A 050 cA 0.25cA 0.20 A 0.20b A 0.28d A 0.25cA
OPP MPF (S) 50 ¢ 098acC 232bA 2.08 b AB 1.97 AB 1.60 a ABC 1.38 ¢ BC 1.83 b ABC
OPP MPF (S) 80 ¢ 1.13aE 497aA 3.65 a BC 247D 405a8B 2.98 ab CD 237aDb
OPP MPF (L) 50 ¢ 1.13a8B 233 b A 230 b A 2.12 A 195aA 227Tb A 208 b A
OPP MPF (L) 80 ¢ 1.18aD 2.78 b AB 2.58 b ABC 1.95 BCD 1.77aCD 312aA 313aA

CV treatment 40.1% CV storage time 37.0%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT



Table 23 Weight loss (%) of coriander packed in OPP micro perforated film (OTR 5,000-10,000 cm?/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18
control 0.00a A 199b8B 203b8B 247 cB 230bB 335bC 256 b B
OPP MPF (S) 50 ¢ 0.00 a A 1.25a8B 1.25a8B 1.21bB 149 a8B 1.15a 8B 1.43a8B
OPP MPF (S) 80 ¢ 0.00 a A 1.00a B 146 aB 093aB 1.10a 8B 144 3B 093aB
OPP MPF (L) 50 ¢ 0.00a A 1.26 a B 1.14a 8B 1.62bB 142 a B 1.45a8B 1.43a8B
OPP MPF (L) 80 ¢ 0.00 a A 1.20a8B 1.19a8B 1.60b B 1.67a8B 1.21a8B 1.44 a B

CV treatment 42.2% CV storage time 43.7%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT



Table 24 L value of coriander packed in OPP micro perforated film (OTR 5,000-10,000 cm®/m?/day) during store at 5°C

Treatment Storage time (days) Treatment

0 3 6 9 12 15 18 mean
control 41.26 40.27 42.04 42.32 40.24 41.85 43.16 41.59 a
OPP MPF (S) 50 ¢ 40.07 38.42 40.48 39.73 41.75 41.12 40.41 40.29 a
OPP MPF (S) 80 ¢ 41.08 38.12 39.77 42.30 41.52 41.41 42.37 40.94 a
OPP MPF (L) 50 ¢ 42.00 41.44 39.15 40.12 40.48 41.28 43.98 41.21 a
OPP MPF (L) 80 ¢ 39.36 39.24 37.23 45.09 40.86 42.71 41.18 40.81 a
Storage time mean 40.75 ab 39.50 b 39.74 b 41.91 a 40.97 ab 41.67 a 42.22 a

CV treatment 8.5% CV storage time 7.1%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT



Table 25 a* value of coriander packed in OPP micro perforated fitm (OTR 5,000-10,000 cm?®/m?%/day) during store at 5°C

Treatment Storage time (days) Treatment

0 3 6 9 12 15 18 mean
control -9.46 -9.80 -9.44 -9.08 -9.67 -8.92 -8.54 -9.27 a
OPP MPF (S) 50 ¢ -9.88 -9.23 -9.46 -9.29 -9.47 -9.93 -9.42 -9.53 a
OPP MPF (S) 80 ¢ -9.84 -9.14 -9.07 -8.79 -9.15 -9.12 -9.13 -9.18 a
OPP MPF (L) 50 ¢ -9.42 -9.86 -9.31 -8.93 -9.34 -9.57 -9.29 -9.39 a
OPP MPF (L) 80 ¢ -8.62 -9.54 -9.66 -9.55 -10.02 -8.99 -9.41 -9.40 a
Storage time mean -9.44 3 -9.52 a -3.39 a -9.13 a -9.53 a -9.31 a -9.16 a

CV treatment 7.8% CV storage time 10.7%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT



Table 26 b* value of coriander packed in OPP micro perforated fitm (OTR 5,000-10,000 cm?®/m?%/day) during store at 5°C

Treatment Storage time (days) Treatment

0 3 6 9 12 15 18 mean
control 25.24 23.95 24.59 23.41 23.66 25.69 25.25 24.54 3
OPP MPF (S) 50 ¢ 24.14 22.73 24.04 23.58 23.49 26.34 25.25 24.23 a
OPP MPF (S) 80 ¢ 24.52 22.55 22.41 22.74 22.79 25.68 24.89 23.66 a
OPP MPF (L) 50 ¢ 24.34 24.80 23.23 23.34 23.14 24.82 25.37 24.15 a
OPP MPF (L) 80 ¢ 23.89 23.42 24.56 24.17 24.16 24.36 25.26 24.26 a
Storage time mean 24.43 ab 23.49 a 2377 a 23.45 a 23.45 a 25.38 ¢ 25.20 bc

CV treatment 8.6% CV storage time 7.2%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT



Table 27 Chlorophyll (ug/g) of coriander packed in OPP micro perforated fitm (OTR 5,000-10,000 cm?®/m?#/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18
control 147 b A 1.74 b AB 142 c8B 1.64 a AB 143 cB 1.62 a AB 191 b A
OPP MPF (S) 50 ¢ 1.85a A 195b A 1.87b A 1.66 a AB 1.69 b AB 142b 8B 1.98b A
OPP MPF (S) 80 ¢ 1.80acC 1.85 b BC 2.19 a AB 1.70a C 1.56 c C 1.84 a BC 236 a A
OPP MPF (L) 50 ¢ 1.96 a AB 1.66 b B 230a A 1.71a8B 2.01a AB 1.89a8B 2.02a AB
OPP MPF (L) 80 ¢ 2.09 a A 2.08 a A 2.10a A 1.70a B 215aA 1.48b B 229aA

CV treatment 16.2% CV storage time 16.7%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 28 Freshness score of coriander packed in OPP micro perforated film (OTR 5,000-10,000 cm?®/m?%/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18
control 5.00 5.00 5.00 4.50 4.00 3.00 2.17
OPP MPF (S) 50 ¢ 5.00 5.00 5.00 4.50 4.00 3.17 2.67
OPP MPF (S) 80 ¢ 5.00 5.00 5.00 4.50 4.00 4.00 3.00
OPP MPF (L) 50 ¢ 5.00 5.00 5.00 4.50 4.00 4.00 2.67
OPP MPF (L) 80 ¢ 5.00 5.00 5.00 4.50 4.00 3.83 3.00

Score 5= very fresh 4=fresh 3=moderate fresh 2=little fresh 1=not fresh

Table 29 Appearance score of coriander packed in OPP micro perforated film (OTR 5,000-10,000 cm?/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18
control 5.00 5.00 5.00 4.50 4.00 3.00 3.00
OPP MPF (S) 50 ¢ 5.00 5.00 5.00 4.50 4.00 3.50 3.17
OPP MPF (S) 80 ¢ 5.00 5.00 5.00 4.50 4.00 4.00 3.50
OPP MPF (L) 50 ¢ 5.00 5.00 5.00 4.50 4.00 3.83 2.67

OPP MPF (L) 80 ¢ 5.00 5.00 5.00 4.50 4.00 3.83 3.17




Table 30 Overall preference score of coriander packed in OPP micro perforated film (OTR 5,000-10,000 cm®/m?/day) during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18
control 9.00 9.00 9.00 8.50 8.00 7.00 6.50
OPP MPF (S) 50 ¢ 9.00 9.00 9.00 8.50 8.00 7.50 7.00
OPP MPF (S) 80 ¢ 9.00 9.00 9.00 8.50 8.00 8.00 7.50
OPP MPF (L) 50 ¢ 9.00 9.00 9.00 8.50 8.00 7.83 6.83
OPP MPF (L) 80 ¢ 9.00 9.00 9.00 8.50 8.00 7.83 6.83

Overall preference score according to 9-pointhedonic scale from: 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

Score less than 6 = not accept



Table 31 Oxygen (%) in cos packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. 21.12aA 2090aA 2090aA 209aA 21.00aA 21.10aA 2092aA 21.02aA
LDPE with hole diameter 0.5 cm. 21.06abA  2080aA 2090aA 2092aA 21.00aA 21.10aA 2096aA 21.00aA
Active film 2072b A 1926 cBC  1918Bccp  1930cB 1940cB  j9ipcpep 1890cCD 1880cD
OPP MPF OTR 5,000-10,000 cc/cm?/day 2078 ab A  2022bBC 1976 bD  sp0spacn 2026 bB i99speep  1984bCD  19.76 b D
LDPE MPF OTR 5,000-10,000 cc/cm®*/day ~ 20.70 b A 1872dCD 1852dCD 1836dD 1852dCD 1854dCD 19.10CcB 1880 cBC

CV treatment % CV storage time %

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 32 Carbon dioxide (%) in cos packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. 020bA 022cA 020cA 020cA 020dA 020cA 020dA 020dA
LDPE with hole diameter 0.5 cm. 0.24b A 0.22 cA 0.20 c A 020cA  020dA 020cA 020dA 020dA
Active film 0.50aC 09bA 098bA 072bB 068cBC 078bAB 0.86cAB 0.88cB
OPP MPF OTR 5,000-10,000 cc/cm?/day 046aF 110bDE 128aBcD 1.22aCD 096bE 134aBC 146aAB 158aA
LDPE MPF OTR 5,000-10,000 cc/cm?/day 0.54aD 1.60aA 1443 AB 124aBC 120aC 128aBC 112bC 1.26bBC

CV treatment % CV storage time %

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 33 Weight loss (%) of cos packed in different packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. 0.00a A 1.38a8B 1.78 b B 1.65bB 252bC 447cD 284bC 428bD
LDPE with hole diameter 0.5 cm. 0.00a A 122aB 183bBC 131bB 228bC 320bD 222bC 433bD
Active film 0.00aA 040aAB 088aB 053aAB 045aAB 0.79aB 064aAB 0.67aAB
OPP MPF OTR 5,000-10,000 cc/cm?/day 0.00aA 050aAB 08%9aB 047aAB 039aAB 078aB 047aAB 1.04aB
LDPE MPF OTR 5,000-10,000 cc/cm?/day 0.00aA 030aA 051aA 028aA 043aA 043aA 04laA 047aA

CV treatment 62.8% CV storage time 46.8%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 34 L value of cos packed in different packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. 3651bB  3815aB 3693 bB  3845aB  3821aB  3827aB  4051aA  3817b8B
LDPE with hole diameter 0.5 cm. 3830abABC  38.19aABC  3828abABC  36.95ab C  3943aAB  40.10aA  3753bBC  4031aA
Active film 36.68bBC  38.18aAB  39.09aA  3499bC 3943 aA  3990aA 3837bAB  39.83aA
OPP MPF OTR 5,000-10,000 cc/cm?/day 3936aA  3815aA 388labA 3730aA  3816aA  3892aA  3731bA  39.08aA
LDPE MPF OTR 5,000-10,000 cc/cm?/day  sgssapas 35.07bC  sg1sapas 37.79aAB  3924aA  39.85aA 36.40 bc 39.67 a A

CV treatment 5.3% CV storage time 4.1%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT



Table 35 a* value of cos packed in different packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. -986aA  -1045abAB  -10.22aAB  -1001aAB -9.80aA -1005aAB -10.69aB -10.73aB
LDPE with hole diameter 0.5 cm. -10.11a A -1082abA -1059a A -1034aA -1031aA -1085bA -1033aA -10.71aA
Active film -10.13aAB -1091bB -1083aB -995aA .1049aAB _jgarabas -1043aAB -10.44 a AB
OPP MPF OTR 5,000-10,000 cc/cmz/day -10.58aAB  -1095bB -1048aAB -10.07aA -1057aAB -1086bAB -10.71aAB -10.96 a AB
LDPE MPF OTR 5,000-10,000 cc/cm?/day ~ -10.03aA -10.05aA -10.93aB -1066aAB -1051aAB -1090bB -10.06aA -10.96a8B

CV treatment 7.5% CV storage time 5.5%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 36 b* value of cos packed in different packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. 2091 b A 23.64 a BC 21.15b A 22.95 a ABC 2277 a ABC 21.93 b AB 2441 aC 22.71 b ABC
LDPE with hole diameter 0.5 cm. 2228ab A 2333 aAB 22.25b A 21.46 a A 23.35 a AB 2453 aB 23.00 ab AB 2468 aB
Active film 20.83 b A 23.64 a BC 2477 b C 21.89aAB  2379aBC 2395aBC 2281aBC 24.29 aC
OPP MPF OTR 5,000-10,000 cc/cmz/day 2387aAB 2405aAB 2297abA 23.20a AB 2277 a A 23.25 a AB 2279 aB 25.15a A
LDPE MPF OTR 5,000-10,000 CC/Cm2/day 23.01 a AB 2122b A 2274b AB 225323 AB 23253 AB 2303aAB 2217bAB 2405abB

CV treatment 7.6% CV storage time 6.5%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT



Table 37 Chlorophyll (pg/g) of cos packed in different packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. 226 ab A 219ab A 252aA 218abA 226abA 232aA 162bcA 272aA
LDPE with hole diameter 0.5 cm. 235aAB 2453 AB  192bB 221aAB 215bAB 258aA 234aAB 193b8B
Active film 226abAB 253aA 270aA 178bB 271aA 260aA 1.82b8B 1.27cC
OPP MPF OTR 5,000-10,000 cc/cm?/day 250aA 228abA 168bB 229aA 27laA 247aA 1.24cB 1.27c8B
LDPE MPF OTR 5,000-10,000 cc/cm?/day 285aA 295aA 269aAB 223aB 268aAB 227a8B 1.29cC 1.38 cC

CV treatment 19.4% CV storage time 18.2%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 38 Total soluble solids (brix) of cos packed in different packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. 253 b A 242 A 234 A 228b A 236aA 252aA 231abA 241aA
LDPE with hole diameter 0.5 cm. 244 bc A 2.27 AB 231 AB  237abAB 2442 A 1.94bC 209abBC 187bC
Active film 297aA 256 B 238BC 245abBC 238aBC 168bcD 257aB 217acC
OPP MPF OTR 5,000-10,000 cc/cm?/day 240 c A 2.44 A 240 A 259aA  243aA 181bcB 262aA 232aA
LDPE MPF OTR 5,000-10,000 cc/cm?/day 251 b A 2.43 AB 233 AB  246abAB  249aA 159bcC 235aAB 214aB

CV treatment 10.5% CV storage time 10.3%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 39 Freshness score of cos packed in different packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. 5.00 5.00 5.00 5.00 4.10 4.00 3.60 3.00
LDPE with hole diameter 0.5 cm. 5.00 5.00 5.00 5.00 4.00 4.00 4.00 3.00
Active film 5.00 5.00 5.00 5.00 4.30 4.00 3.80 3.00
OPP MPF OTR 5,000-10,000 cc/cm?/day 5.00 5.00 5.00 5.00 4.40 3.80 3.90 3.20
LDPE MPF OTR 5,000-10,000 cc/cm?/day 5.00 5.00 5.00 5.00 4.30 3.90 4.00 3.10

Score 5= very fresh 4=fresh 3=moderate fresh 2=little fresh 1=not fresh

Table 40 Appearance score of cos packed in different packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. 5.00 5.00 5.00 5.00 4.00 4.00 3.50 3.40
LDPE with hole diameter 0.5 cm. 5.00 5.00 5.00 5.00 4.00 3.60 4.00 3.20
Active film 5.00 5.00 5.00 5.00 4.00 3.80 3.80 3.30
OPP MPF OTR 5,000-10,000 cc/cm?/day 5.00 5.00 5.00 5.00 4.00 3.70 3.70 3.20

LDPE MPF OTR 5,000-10,000 cc/cm?/day 5.00 5.00 5.00 5.00 4.10 3.90 3.90 3.20




Table 41 Overall preferences score of cos packed in different packaging during store at 5°C

treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP with hole diameter 0.5 cm. 9.00 9.00 9.00 9.00 8.10 7.90 6.60 6.90
LDPE with hole diameter 0.5 cm. 9.00 9.00 9.00 9.00 8.10 7.50 7.40 6.60
Active film 9.00 9.00 9.00 9.00 8.10 7.60 7.00 6.80
OPP MPF OTR 5,000-10,000 cc/cm?/day 9.00 9.00 9.00 9.00 8.40 7.60 7.50 6.90
LDPE MPF OTR 5,000-10,000 cc/cm?/day 9.00 9.00 9.00 9.00 8.20 7.60 7.90 7.10

Overall preference score according to 9-pointhedonic scale from: 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

Score less than 6 = not accept
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