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Data File C:\HPCHEM\1\DATA\ETHYLEN\FID0OO1.4.D

Injection Date : 9/30/2013 2:15:03 AM
Sample Name : std 1 Location : Vial 1
Acg. Operator : mousavi nd + 1

Inj volume : External
Acg. Method : E:\FEKRAT.M

9/30/2013 2:16:12 AM by mousavi

Last changed
(modified after loading)

Sample Name: sed 1

Sampl |

Analysis Method : E:\FEKRAT-M
Last changed  : 9/30/2013 2:29:53 AM by mousavi
i FIDV A, (ETHYLENVID00014.0)

A

g ‘}.@y‘

2000 L&

1500 -

1000

500

e ey . i
=1 = T T T T T T
i 0z 04 06 08 1.2 14 mi
Arca Percent Report
Sorted By : signal LERE AR
Multiplier ' 1.0000
Dilution : 1.0000
Sample Ameunt : 1.00000 [ng/wl] (not used in calc.)
Signal 1: FIDL A,
Peak RetTime Type Width Area Height Area
[mi [min)  [pAvs] tpal ®

0.0373 5110.93750 2285.17114 1.000a2
Totals : 5110.93750 2285.17114

Instrument 1 9/30/2013 2:37:53 AM mousavi

Page 1 of 2

\o)wéw@bfﬁec oli‘;wof‘)fﬁuj;—vdﬁ
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Data File C:\HPCHEM\1\DATA\ETHYLEN\FID00015.D

sample Name: std 1

Sampl
Injection Date : 5/30/2013 2:16:59 AM P Z
Sample Name + std 1 Location : Vial 1
Acq. Operator : mousavi 1
Inj Volume : External
Acq. Method + Ei\FEKRAT.M
Last changed : 9/30/2013 2:16:12 AM by mousavi
(modified after loading)
Analysis Method : E:\FEKRAT.M
Last changed 9/30/2013 2:29:53 AM by mousavi
FIDT A, (ETHYLENFIDG00T5.0)
PA k4 &
i &
«
800 | &
00
600
500
400-
300
200 \.
< 100
L y T T T
02 04 o8 o8 12 14 min
Area Percent Report
e B
Sorted By Signal
Multiplier 1.0000
pilution 0000
Sample Amount 1.00000 [ng/ul] (not used in calc.)
signal 1: FID1 A,
Peak RetTime Type Width Area Height Axea
# [min] [min) Ipass] pAl ®

£.0351 1780.05575 844.82440 1.000e2
Totals : 1780.05579 844.82440

Iastrument 1 9/30/2013 2:38:14 AM mousavi

Page 1 of 2
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Data File C:\HPCHEM\1\DATA\ETHYLEN\PID00016.D Sample Name: std 1
Injection Date : 9/30/2013 2:19:08 AM Sample 3
Sample Name + std Location : Vial 1
Acq. Operator : mousavi i+ 1

Inj Volume : External
Acq. Method : E:\FEKRAT.M
Last changed  : 9/30/2013 2:16:12 AM by mousavi
(modified after loading)
Analysis Method : E:\FEKRAT.M
Last changed __: 9/30/2013 2:29:53 AM by mousavi
FIOT A, (ETHYLENVIDOO0T6.0)
o g
3 Ca

%0 o

800

700 o7

600

500

400

300

200

>
100
02 4, 08 a8 1 12 14 mi
Area Percent Report
Sorted By : signal
waltiplier : 1.0000
Dilution T 1.0000
Sample Amount ¥ 1.00000 [ng/ull (not used in calc.)
signal 1: FID1 A,
Peak RetTime Type Width Area Height Area
# [min] (min) [pA*s] [pAl £

1 0.445 MM 0.0392 2139.41357 909.59084 1.000e2

Totala : 2139.41357  909.99084
Instrument 1 9/30/2013 2:38:32 AM mousavi Page 1 of 2

Y o)Lo..i‘a MWﬂbyﬁGC oKiws 'n‘)fyl.c5)5—a Ji.u
(5 yd 52 sl yid oo Y/V - QY ds 0,lads g 3l (5908 5 alé)

Injection Date
Sample Name
Acqg. Operator

Acqg. Method
Last changed

Analysis Method

9/30/2013 2:23:25
st
mousavi

: E:\FEKRAT.M
9/30/2013 2:16:12 AM by mousavi
(modified after loading)
E:\FEKRAT.M

N3
Inj Volume

Last changed : 9/30/2013 2:29:53 AM by mousavi
FID1 A, (ETHYLEN¥IDO0G18.D) - 0 . ==

PA IS

200

180

140

120

|
'L 160
|
|

Report

Sorted By 5
Multiplier :
Dilution : 1.0000

Sample Amount 1.00000  Ing/ull (not used in calc.)

signal 1: FID1 A,

Peak RetTime Type Widch Area Height Area
# [min] min] [pA*s] (pA] ®
T - —= | |

166.61884 1.000e2

1

Totals = 370.32086 166.61884

Tnetrument 1 9/30/2013 2:38:82 AM mousavi
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Concentration(m ethylene/L Alr)

y =0.0008x +0.3984
R?=0.9946

° 5000 10000 15000 20000
Area

Area ml Ethylene/L Alr

Ethylene

Column= Gs-Q

carrier=  * N2

Oven= isothermal, 40° C
Injector= Splitless, 200" C
Detector= FID, 250°C

0.1063227 #
0.318872449 -
3.5718-
17.85714286 ~

mi Ethylene/L Alr

448715
1.822444632
2109930856
0.652880368

10m x053 mm 1D
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Abstract

Any change in food that reduces its quality value or reduces its popularity and marketing is called food spoilage.
Ethylene gas is one of the gases produced from ripe fruits that causes high ripening and spoilage of the fruit
during storage. Solutions have been suggested to absorb this gas during fruit storage. The aim of this study was
to apply bio-filters to remove ethylene gas to increase the life of banana fruit after harvest during storage.
Various samples prepared from agricultural wastes containing natural environmental microorganisms were
evaluated in biological filters designed to remove ethylene gas and prevent spoilage of banana fruit compared to
control samples. The gas chromatograph showed that the amount of gas passing through column 4, which
contained peat soil substrates, poplar wood chips, enriched organic substrate, leaf soil, straw and creamy organic
fertilizer was equal to 0.6528 ml of ethylene per liter of air. It had the highest ability to remove ethylene gas
compared to other columns and showed a significant difference with the control sample. In addition, this filter
was observationally effective in terms of shelf life of immature bananas compared to control samples, and
biological filters containing Pseudomonas putida have the highest amount of ethylene gas absorption. Based on
the findings, the use of biological filters is recommended to increase the shelf life of fruits in storage.
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